Western University

Scholarship@Western
Canadian Journal of Surgery

Digitized Special Collections

1-1-1981

Volume 24, issue 1
Canadian Medical Association

Follow this and additional works at: https://ir.lib.uwo.ca/cjs
Part of the Surgery Commons

Recommended Citation
Canadian Medical Association, "Volume 24, issue 1" (1981). Canadian Journal of Surgery. 136.
https://ir.lib.uwo.ca/cjs/136

This Book is brought to you for free and open access by the Digitized Special Collections at Scholarship@Western.
It has been accepted for inclusion in Canadian Journal of Surgery by an authorized administrator of
Scholarship@Western. For more information, please contact wlswadmin@uwo.ca.

The
Canadian
Journal
of Surgery

1L

Jen
(sa
db

'i

1

Convenient Packaging
Individually blister-packed. 6 sterile
instruments per box. Regular or wide
stainless steel staples. Preloaded with
35 staples. Staple extractors 12 to a box.
<

ETH IC O N
'T radem ark

ETHICON SUTURES LTD

the closing w ord

*

:

' ' ■

v

. .

VOLUME 24, NUMBER 1

To Save a Limb J.L. Shugar
Surgery in Small Communities: Anachronism or Necessity? A.J. Lomax

Review Articles
Electrical Burns: Pathophysiology and Complications S I. Esses and W.J. Peters
Torsion of the Testicle in the Newborn M. Giacomantonio and H. Lau

Royal College of Physicians and Surgeons of Canada
Use of Hypothetical Cases to Investigate Indications for Surgery E. Vayda, W.R. Mindell and C.B. Mueller
Developmental Bronchopulmonary Disease in Adults: Practical Clinical Considerations N.C. Delarue,
F.G. Pearson, J.D. Cooper, T.R.J. Todd, R. lives and D.E. Sanders
Scapulectomy for Soft Tissue Sarcoma A. Turnbull, P. Blumencranz and J. Fortner

1980 Davis & Geek Surgical Essay
Studies into the Mechanism of Reversal of Experimental Acute Hepatic Failure by Hepatocyte
Transplantation. 1 L. Makowka, L.E. Rotstein, R.E. Falk, J.A. Falk, R. Zuk, B. Langer, L.M. Blendis
and M.J. Phillips

39

Voluntary Contributions

'

Integrated Curriculum Model for a Residency Program J.E. Des Marchais

46

False-Negative Mammograms in Patients with Breast Cancer P.H. Niloff and N.M. Sheiner

50

Acquired Nonmalignant Tracheoesophageal Fistula R.W. Long and J.E Morin

54

Vascular Access for Hemodialysis Using Bovine Heterografts and Polytetrafluoroethylene Conduits
P.A. Salmon
Gastrointestinal Complications in Patients with Acute and Chronic Leukemia G J. Dewar,
C.N-H. Lim, B. Michalyshyn and J. Akabutu
Abdominal Aortic Aneurysm in the Elderly T.A. Salerno, P. Hernandez and R.B. Lynn
lleovesical Fistula: a Rare Complication of Ileal Diverticulitis R.L. Meng, R. Gardiner, T. Banich and F. Banich

f

►

Ameloblastoma: a Tumour to Recognize H.C. Hall and J.B. Boyd
Polymicrobial Purulent Pericarditis G.J. Hardy, D.M. Nicholson, D.A. Murphy, D.E. Johnstone and T.J. Marrie
Primary Osteomyelitis of the Sternum due to Salmonella hirschfeldiiT.R. Sullivan, G.G. Dale and M. Baida
Giant Cell Tumour of the Femur: En Bloc Resection and Replacement with Homologous Graft E. Lepine

I. Smoothness achieved
without any foreign
additives... the safety of
100% polyglycolicacid.
2. Supple, flexible, not “ wiry” . ..
easy to handle.

3. Extra strength during surgery and
wound healing.. .extra security.
►

%

5. Ten years of worldwide experience
with 100% polyglycolic acid sutures
and hundreds of supporting clinical
papers.. .with the confidence that brings.

4. Unique “ Direct Dispensing”
packaging... special convenience.
DAVIS+GECK

Cyanamid Canada Inc.
Atria North, 2255 Sheppard Ave. E., Suite E440
Willowdale, Ontario M2J 4Y5

A tradition of innovation.
’ Trademark

LIST OF CONTENTS Cont’d
87

Primary Malignant Tumours of the AnusS.P Naidoo and D A. Owen
Syndrome de Peutz-Jeghers cancerise avec metastases disseminees A.B. Peloquin, S. Lauze,

90

P. Band et G. Q uenneville

Books Received
Reviewers 1980
SESAP III Question
Notices
Instructions to Contributors/Directives aux collaborateurs
Correspondence
Book Reviews
1981 Davis & Geek Surgical Essay Award
SESAP III Critique
Classified Advertising
Note: All prescription drug advertisements
In the Journal have been precleared
by the Pharmaceutical Advertising
Advisory Board.
Coeditors L.D. MacLEAN Montreal, PQ
Coredacteurs C.B. MUELLER Hamilton, Ont.

The Canadian Journal of Surgery
Le journal canadien de chirurgie
( 613)

Senior associate editor
Redacteur associe en chef J.L. SHUGAR
Associate editor
Redactrice associee G. PANCIROV

731-9331

Editorial S.A. Awad, Halifax, NS
advisory board R.J. Baird, Toronto, Ont.
Conseil consultatif
J.G. Couture, Quebec, PQ
de redaction
J.E. Devitt, Ottawa, Ont.

The Canadian Journal of Surgery is published by the Cana
dian Medical Association and sponsored by the Royal Col
lege of Physicians and Surgeons of Canada. The establish
ment of editorial policy is the responsibility of the Royal Col
lege. The objectives of the Journal, endorsed by the Council
of the College, are: (1) to contribute to the effective continu
ing education of Canadian surgical specialists, using in
novative techniques when feasible and (2) to provide Cana
dian surgeons with an effective vehicle for the dissemination
of their observations in the area of clinical research.

G. J. Devroede, Sherbrooke, P.Q.
J.B. Freeman, Ottawa, Ont.
H. O.L. Murray, Kamloops, BC
C. Sorbie. Kingston, Ont.
H.T.G. Williams, Edmonton, Alta.
D. R. Wilson, Toronto, Ont.
R.G. Wilson (CMA representative/
d6!6gu6 de I’AMC)

Published every 2 months by the Canadian Medical Associa
tion, PO Box 8650, Ottawa, Ont. K1G 0G8. Printed by
Harpelt's Press Cooperative, Gardenvaie, PQ HOA 1B0.
Postage paid in cash at third class mailing rate. Return
postage guaranteed. All reproduction rights reserved.
Subscription rate for Canada and USA $23.00 per year
($11.50 per year for trainees in surgery in Canada only), tor
all other countries $28.00 per year. Single copies (current
issue) available at $4.00 each, back issues at $5.00 each.

The Royal College of Physicians and Surgeons of Canada
Le College royal des mddecins et chirurgiens du Canada
President/president B.J. Persy, MD, FRCSfC)
Executive director
Directeur general J.H. Darragh, MD, FRCPtC)

The Canadian Medical Association
L’Association mddicale canadienne

Instructions to Contributors
The Journal invites contributions of original and review ar
ticles on scientific, historical or economic aspects of
surgery. Short contributions, letters to the editor and case
reports will also be considered.

President/president W.D.S. Thomas, MD, FRCSfC)
Secretary general
Secretaire general R.G. Wilson, MD
Director of publications
Directeur des publications

Manuscripts should be submitted to: The Coeditors, The
Canadian Journal of Surgery, PO Box 8650, Ottawa, Ont.
K1G 0G8. Manuscripts, in either English or French, should
be submitted in triplicate, double spaced with wide margins.
Illustrations, in triplicate, must be in the form of glossy, un
mounted and untrimmed prints, not larger than 20 X 25 cm.

David Woods

Director of advertising sales
Directeur de la publicite N. Hutton (416) 232-1767
Montreal sales manager
Chef du service des
ventes a Montreal R. Stapleton (514) 626-7212
Production manager
Chef du service
de la production

Detailed instructions to contributors appear on page 93 of
the January issue of volume 24.

::::

W:

R.M. Sinnott

Because “biphasic infection”
threatens to complicate surgery
of the large bowel...

control sepsis with
an antibiotic to arrest primary
gram-negative aerobic infection
in combination with

Product Monograph available on request.

See page 00 for product information.

DalacinC

Phosphate S.S.

(Clindamycin Phosphate Injection N.F.)

to treat or prevent
secondary abscess formation
Rupture of the large bowel can result in contami
nation of surrounding tissues with gram-negative
pathogens initiating primary aerobic infection. While
the primary infection often responds to a gram-negative
antibiotic, e.g. gentamicin, secondary anaerobic
invaders may persist and produce abscess formation.
This“biphasic infection” process increases morbidity
and delays recovery.
DalacinC Phosphate IVduring and following surgery to
control anaerobes such as Bacteroides fragilis, along with
appropriate antibiotic therapy to control gram-negative
aerobic pathogens, can prevent abscess formation,
reduce morbidity and speed recovery.
THE UPJOHN COMPANY OF CANADA
865 YORK MILLS ROAD / DON MILLS, ONTARIO
CE 1905.1

U pjohn

DalacinC

Phosphate S.S.

Indications: Dalacin C Phosphate (clindam ycin phosphate in jection N.F.) Dalacin C Phosphate Sterile S o lution is indicated for the treat
m ent of in fectio ns where the oral route is not indicated or feasible.
C lindam ycin phosphate is in dicated in the treatm ent o f serious in fectio ns due to sensitive anaerobic bacteria, such as Bacteroides
species, peptostreptococcus, anaerobic streptococci, C lo s trid iu m species and m icro-aerophilic streptococci.
C lindam ycin phosphate is also in dica te d in serious in fe c tio n s due to sensitive G ram -positive organism s staphylococci (including p e n ic il
linase-producing staphylococci), s tre p to c o c c i and pneum ococci when the patient is intolerant of, or the organism resistant to. other
appropriate antibiotics.
Contraindications: The use of D alacin C Phosphate is contraind icated in patients previously found to be hypersensitive to this com pound,
th e parent com pound, clindam ycin , or clindam ycin p alm ita te. A lthough cross-sensitization w ith L in cocin (lincom ycin) has not been
dem onstrated, it is recom mended that Dalacin C Phosphate not be used in patients who have dem onstrated lincom ycin sensitivity. U ntil
further clinical experience is obtained, Dalacin C Phosphate is not indicated in the newborn (infants below 30 days of age), or in pregnant women.
Warnings: Some cases of severe and persistent diarrhoea have been reported during or after therapy w ith Dalacin C Phosphate. This
diarrhoea has been occasionally associated w ith blood and m ucus in the stools and has at tim es resulted in acute colitis . When endoscopy
has been performed, some of these cases have shown pseudom em brane form ation.
If sig n ifica n t diarrhoea occurs durin g therapy, this drug should be discontinued or, if necessary, continued only w ith close observation.
S ig n ifica n t diarrhoea occurring up to several weeks post-therapy should be managed as if antibiotic-associated.
If c o litis is suspected, ^ndoscop y is recommended. M ild cases show ing m inim al m ucosal changes may respond to sim ple drug dis 
continuance. Moderate to severe cases, including those show ing ulceration or pseudom em brane form ation, should be managed w ith fluid,
electrolyte, and protein supp lem entation as indicated. C o rtic o id retention enemas and system ic c o rtic o id s may be of help in persistent
cases. A n ticholinergics and a n tip e ris ta ltic agents may w orsen the condition. Other causes o f c o litis should be considered.
Precautions: Dalacin C Phosphate, lik e any drug, should be prescribed w ith caution in atopic individuals.
The use of a n tib io tic s occasionally results in over-growth of nonsusceptible organism s - particularly yeasts. Should superinfections occur,
appropriate measures should be taken as dictated by the c lin ic a l situation.
Since abnorm alities of liver fu n c tio n te s ts have been noted occasionally in anim als and man, periodic liver function tests should be per
form ed during prolonged therapy. B lood coun ts should also be m onitored during extended therapy.
As w ith all a ntib iotics, perform cu ltu re and sensitivity studie s in conjunction w ith drug therapy.
C lindam ycin phosphate may be used in anuretic patients and patients w ith im paired liver function. The serum half-life of clindam ycin
phosphate in patients w ith m arkedly reduced renal fu n c tio n is greater than that of the half-life of the com pound in normal patients. The
dose of clindam ycin phosphate should, therefore, be appropriately decreased. H aem odialysis and peritoneal dialysis are not effective
m eans of removing the com pound from the blood. Periodic serum levels of clindam ycin should be determ ined in patients w ith severe renal
insufficiency.
Adverse Reactions: Local.
(a) Intram uscular Injectio ns: Of 404 p atie nts treated w ith clindam ycin phosphate in tram uscularly (with a solu tio n containing 150 m g/m l),
six (1.5%) dem onstrated local reactions as follow s: Two com plained of pain at the in je c tio n site, tw o dem onstrated in duration at the in je c
tio n site and tw o developed sterile abscesses.
(b) Intravenous Infusion: Of 192 p atie nts treated w ith clindam ycin phosphate by intravenous in fusion, 14 (7.3%) dem onstrated local
reactions. Eleven patients developed s upe rficial th ro m bo phleb itis and one patient developed both supe rficial and deep throm bophlebitis.
The m ajority o f these cases developed in conjunction w ith the use of indw elling IV catheters and it is d iffic u lt to know how much the drug
contrib u te d to the irritation. Two p a tie n ts developed localized erythema, sw elling and pain at the s ite of the infusion.
Systemic Side Effects: Tw enty-eight p a tie n ts of 596 treated w ith clindam ycin phosphate by eithe r the in tram uscula r or intravenous routes
developed system ic side effe c ts as fo llo w s:
Number o f Patients
Number o f Patients
R a s h .............................................................................................................7
H ypotension...............................................................................................1
U rtic a ria ....................................................................................................... 1
H yp e rte n s io n .............................................................................................1
Shortness of B re a th ................................................................................. 1
P ru ritis ......................................................................................................... 1
Fever, Leu co c y to s is .................................................................................. 1
S u p e rin fe c tio n *.........................................................................................4
Nausea, w ith or w ith out v o m itin g ........................................................... 1
Cardiac a r re s t* * ....................................................................................... 1
Diarrhoea (See also under “ W arning s” ) ...............................................4
Bad or bitter taste in m o u th ................................................................... 5
*S uperinfection is a com plication of a n tib io tic therapy in general and is not necessarily a true side e ffe c t of clindam ycin phosphate.
* Due to underlying m yocarditis in th is patient.
Clinical and Laboratory Findings: Patients treated during clin ic a l trials of clindam ycin phosphate were follow ed w ith c linica l laboratory
tests, including com plete haematology, urinalysis and liver and kidney function tests. Some of these tests were abnormal in itially and
returned to norm al during therapy w ith clindam ycin phosphate, w h ile others were norm al in itia lly and became abnormal during therapy.
O verall evaluation of clin ic a l laboratory values in these p atie nts does not indicate that clindam ycin phosphate therapy has a toxic effect on
the haem atopoietic, hepatic or renal system s. Transient elevations of serum transam inases have occurred in some patients, but other liver
fu n ctio n tests (alkaline phosphatase, serum bilirubin) have not shown any tendency to increase and there have been no clinical signs of
drug-induced hepatic toxicity.
Symptoms and Treatment of Overdosage: No cases of overdosage have been reported. No s p e c ific antid o te is known. Doses as high as
1200 mg every six hours (4800 mg/day) by infusion for five days have been given w ith o u t adverse effect.
DOSAGE AND ADMINISTRATION
Adults
Intram uscular Injection: 600 m g /d a y in tw o equal doses.
M oderately severe in fectio ns: 600 to 1200 m g/d ay in tw o or three equal doses.
Severe in fe ctio n s: 1200 to 2400 m g /d a y in two. three or fo u r equal doses. Intram uscular in je c tio n s o f more than 600 mg into a single site
are not recommended.
Intravenous A d m inistra tion: Dalacin C Phosphate must be d iluted prior to IV adm inistration to a d ilu tio n of 300 mg in 50 ml of diluent
(6 m g /m l) or more, and infused in not le ss than 10 m inutes. A d m inistra tion of more than 1200 mg in a sin gle one-hour infusion is not recom 
m ended. Dalacin C Phosphate shou ld not be in jected intravenously undiluted as a bolus.
M oderately severe in fectio ns: 900 to 1800 m g /d a y by con tin u o u s drip or in tw o or three equal doses, each infused over 20 m inutes or longer.
Severe in fectio ns: 1800 to 2700 m g /d a y by continuous drip or in three or four equal doses, each infused over 20 m inutes or longer. In lifethreatening infections, doses o f 2700 to 4800 m g/day by con tin u o u s drip or in three or four equal doses each infused over 20 m inutes or
longer may be given.
Children: (Over one month o f age)
Intram uscular Injectio n: 10 to 15 m g /k g /d a y in two, three or four equal doses.
M oderately severe in fectio ns: 15 to 20 m g /k g /d a y in three or four equal doses.
Severe in fe c tio n s : 20 to 30 m g /k g /d a y in three or four equal doses.
Intravenous Administration:
M oderately severe in fe c tio n s : 15 to 25 m g /k g /d a y by con tin u o u s drip or in three or four equal doses, each infused over 20 m inutes or
longer. In severe in fectio ns, it is recom m ended that children be given not less than 300 m g/d ay regardless of body w eight. (Dilute Dalacin C
Phosphate Sterile Solution in the same m anner as for adults.)
AVAILABILITY:
Dalacin C Phosphate Sterile Solution - Each m l contains clindam ycin phosphate equivalent to clindam ycin base 150 mg in 2 ml ampoules.
Product Monograph available upon request.
| PRODUCT OF

Upjohn
|
|

ANTIBIOTIC
RESEARCH

798

REGISTERED TRADEMARK DALACIN

TRADEMARK DALACIN C

CE 1377 1A

PAAB
CCPP

M EM BER

THE UPJOHN COMPANY OF CANADA / 865 YORK MILLS ROAD / DON MILLS, ONTARIO

QUILL ON SCALPEL

This section provides a medium through which Canadian surgeons can declare themselves, briefly
and informally, on the day-to-day affairs of surgery.

To Save a Limb
Sacrifice of the entire upper extremity
by interscapulothoracic amputation is
justified when there is a reasonable
chance of cure or if it is the only
method of palliation possible. This is
especially true today because the cure
rate for combined treatment of some
malignant tumours is so much better
than it was in the past. Surgeons used
to argue against any amputation, let
alone forequarter amputation, for
some malignant tumours of bone on
the grounds that such a mutilating
procedure was not justified in the face
of the poor survival anticipated. This
is no longer true. However, if am
putation does not offer a greater
chance for survival than scapuiectomy
or en bloc shoulder resection (Tikhoff-Linberg procedure) it should
not be performed unless there is in
volvement of the major vessels or
brachial plexus. A functional limb
with a good elbow and hand and
normal vasculature and sensation is
far superior to a prosthesis.
The article of Turnbull, Blumencranz and Fortner on page 37 of
this issue deals almost entirely with

survival after scapuiectomy, a basic
consideration. From that point of view
the procedure is clearly indicated for
the tumours of low-grade malignancy
and even for those of a higher grade.
Benign conditions such as chronic
osteomyelitis and large osteochon
dromas can also be cured by scapuiec
tomy. But what price does the patient
pay? What of function after the oper
ation?
Good shoulder function depends on
strong muscles acting in conjunction
with a good fulcrum. The fulcrum is
the glenohumeral joint. When the
glenoid or the humeral head, or both,
are removed, function of the shoulder
is never good. However, every effort
should be made to establish stability
of the remaining shoulder mechanism
by secure anchorage of muscles (e.g.,
trapezius to deltoid, rotator cuff and
capsular stump to clavicle). The
greater the stability achieved at shoul
der level the better will be the func
tion of the elbow and therefore use
of the hand, which is the prime ob
jective of scapuiectomy as opposed to
amputation. Placement of the hand

in the absence of active shoulder mo
tion is difficult but passive placement
and trick body movements help. If
the glenoid can safely be left in place,
as in subtotal scapuiectomy, shoulder
function and active glenohumeral mo
tion are improved. But adequate
margins of excision should never be
compromised for function. In any
case, scapuiectomy properly carried
out gives a functional result far su
perior to that of a prosthesis.
Fortunately, the need for fore
quarter amputation does not arise
very often. The emotional impact on
the treating surgeon, not to speak of
the emotional and functional impact
on the patient, is so great that it be
comes very desirable to have some
safe means of effecting a cure in the
presence of malignant disease without
forequarter amputation. It is satisfy
ing to know that a life has been saved
by such an amputation, but even more
satisfying to save the limb as well.
J.L. S hugar ,

m d , f r c s[c ]

Senior associate editor

Surgery in Small Communities:
Anachronism or Necessity?

All operations are serious and should
be performed only by adequately
trained surgeons. Thus, the recent
trend towards centralization of re
sources is putting patients in small
communities at an unnecessary dis
advantage. In Canada there are many
VOLUME 24, NO. I, J A N U A R Y 1981

town are becoming greater. Training
programs tend to produce surgeons
adequately prepared for work in large
cities but not in small towns and
with the recent changes in immigra
tion law and the reduction in the
number of general practitioners who
operate the problem has become more
urgent. It seems likely that there will
be a shortage of general surgeons in
Canada by 1985. There will be less
incentive for young surgeons to prac
tise in small communities since many
7
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small communities far from large
centres and the provision of health
care in these towns is a major prob
lem; it is a fact of life that some
patients will have to travel long di
stances for health care and the social
and economic disruption this causes
can be considerable. The surgical as
pects of this situation have been
studied by McPhedran and Ekstrand.2"’
The differences between a surgical
practice in a large city and in a small

For us an operation is an incident in a
day's work but for our patients it may
be, and no doubt often is, the sternest
and most dreadful of all trials, for the
mysteries of life and death surround it
and it must be faced alone.1

/

will feel more suited to a large city
practice.
Practice Profiles

Practice profiles of physicians in
British Columbia illustrate the scope
of surgery in small towns.
Profile A (Table I) is from a town
with a very young, mobile population.
General surgical procedures are the
most common but orthopedic proced
ures (mainly for trauma) are also
frequently performed and account for
28% of the total.
During 1 year 80 genuinely differ
ent operations were performed. Op
erations for hand injuries, for exam
ple, were grouped as one operation.
Of these 80 operations 58 (72%) each
accounted for less than 4% of the
total. This means that considerable
time might elapse between the per
formance of similar operations, such
as hemicolectomy. Some might argue
that the surgeon who performs oper
ations so infrequently should refer
those patients. But if he did this, he
would have a much less varied and
interesting practice.
I believe that performing an opera
tion relatively infrequently does not
affect the outcome to an appreciable
degree provided that the surgeon has
been adequately trained, knows well
how to do the operation, knows the
indications and has a sound know
ledge of the detailed anatomy of the
area. The operation may take a little
longer than if he were doing it more
frequently.
The diffuseness of practice in a
small community has another impli
cation; it is very difficult to acquire
experience “on the job”. The surgeon
must be adequately trained before he
undertakes this kind of practice.
Profile B (Table II) shows the same
diffuse practice with a large number
of different operations performed on
older patients.
T a b l e 1— P r a c t ic e A : 1 - Y e a r P r o f ile ,
Y o u n g P a t i e n t P o p u la t io n
M e a n a g e o f p a t ie n t p o p u la t io n , y r
T o t a l n o . o f o p e r a t io n s p e r f o r m e d
T y p e o f o p e r a t io n , %
G e n e ra l
O r t h o p e d ic
P la s t ic

25
406
57
28
6
2.4
2
1.7
1.6
1.3
80

E a r, n o s e and th r o a t
T h o r a c ic
G y n e c o l o g ic
U ro lo g ic
N e u r o s u r g ic a l
N o . o f d if f e r e n t o p e r a t i o n s
C o n s t it u t in g le s s t h a n 4 % of
t o t a l, no. ( % )
58 (7 2 .5 )
C h o le c y s t e c t o m y , a p p e n d e c 
to m y
16 (2 0 )

8

Profile C (Table III) is from a town such as anesthesia and commonly per
with an older patient population. Sur formed laboratory investigations are
gery for trauma is less common but necessary. On this basis, a surgeon in
urologic surgery is more common a small community can deal ade
(13%). In some practices, gynecologic quately with the majority of patients
surgery is frequently performed.
he sees. Only a small number of
These three profiles suggest that patients need go to city centres al
surgical workloads and training re though they may be referred for other
quirements in the small community reasons.
are best assessed by a study of indi
The best system of health care deli
vidual practices rather than by gen very is a pyramid system in which
eral figures of physician to popula patients are managed by successive
tion ratio. The age range of the levels of physicians. At the apex of
population, local geography, distance the pyramid is a physician who has
and ease of access to larger centres continuing experience in the manage
are important.
ment of rare or difficult cases. The
small community surgeon should be
part of several pyramids, at the apices
Relations between Surgeons in
of which are surgeons in specific spe
Small and Large Centres
cialties providing tertiary care. It
The relation between the surgeon would be advantageous to make the
in the large city and his colleague in relation more formal than it is.
the small town could be improved by
Some small town surgeons do not
better understanding and communica recognize their limitations in certain
tion. Many surgeons in small com areas and do not refer cases appro
munities suspect that their big city priately, but it is also true that many
colleagues want all operations to be surgeons in large centres do not ap
done in the city centre, believing preciate the disruption that referral
that good surgery cannot be prac causes or that the approach to a sur
tised in small towns. Surgeons in gical problem in a small community,
large centres sometimes show a sur for the patient’s good, must some
prising lack of knowledge about small times differ from that in a large cen
communities and their problems. It tre.
would be helpful for a surgeon from
Fellowship Examination
a large centre to spend some time in
a small community. In spite of the
The Royal College examination
practical difficulties involved this has does very well what it sets out to do
been done successfully in the United and I have no criticism of the exami
States.
nation itself, but for practice in a
Simple surgical procedures give the small community, certain aspects are
best results; the more complicated the overemphasized and others are not
procedure, the less chance there is tested in sufficient depth. Orthopedics
of a patient being restored to normal and urology are examples of special
health. Because simple procedures do ties not treated in sufficient detail. A
not require elaborate equipment they detailed knowledge of parathyroid sur
can be performed well in small hos gery is not important to small town
pitals. So the surgeon in a small com surgeons but is very important in the
munity is conceived as a physician fellowship examination. I do not sug
trained to manage adequately those gest any change in the examination
conditions that are likely to yield a but point out that there is a differ
good result with relatively simple ence between what the examination
measures. Some back-up facilities tests and what is required in a small
town. This gap, unfortunately, will
T a b le I I - P r a c t ic e B : 1 - Y e a r P r o f ile ,
Y o u n g a n d M id d le - a g e d P a t ie n t P o p u la t io n
T a b le I I I — P r a c t ic e C : 1 - Y e a r P r o f ile ,
O ld e r P a t ie n t P o p u la t io n
T o t a l no. o f o p e r a t io n s p e r f o r m e d
T y p e o f o p e r a t io n , %
G e n e ra l
O r t h o p e d ic
E a r, n o s e a n d t h r o a t
U r o lo g ic
P la s t ic
G y n e c o l o g ic
T h o r a c ic
N o . o f d if f e r e n t o p e r a t io n s
C o n s t it u t in g l e s s t h a n 4 % o f
total, n o . ( % )
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326
45
28
6
5
3
2
1
85
70 (8 2 )
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P a t ie n t p o p u la t io n o v e r
r e t ir e m e n t a g e , %
T o t a l n o . o f o p e r a t io n s p e r f o r m e d
T y p e o f o p e r a t io n , %
G e n e ra l
O r t h o p e d ic
U r o lo g ic
T h o r a c ic )
P la s t ic
)
G y n e c o lo g ic
E ar, n o s e an d th ro a t

45
363
72
18
13

0
0
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widen since the examination will stay
more in tune with surgical practice in
large centres.

The soft touch
for tender tissues.

Research

There is ample scope for research
in small towns. But because of small
numbers, only general problems of
health care delivery can be studied,
such as the effect of transfer on a
patient’s condition and comparison of
the results of treatment in a small
town with those of treatment in a
large centre.
Conclusions

The variety of small town practice
makes it interesting. The large thera
peutic return makes it rewarding. The
problems are relative isolation, diffi
culty in keeping up with new devel
opments and a nagging doubt that
physicians in large centres do not
know: “what you are about”. These
difficulties are by no means insur
mountable. Important new develop
ments are relatively uncommon and
with careful reading and continuing
education understanding of them is
easily acquired. Developments that
are just fashionable and will be soon
discarded are not important in small
community surgery, although they
may be in large centres. It can.
however, be difficult to differentiate
the two and even in a small town
one sometimes falls into the trap
of adopting a fashionable treatment
which has to be discarded when it is
shown to be of no value.
The following points with respect
to surgical practice in a small com
munity are stressed:
• Surgery in small communities is
a necessity and a highly rewarding
type of practice.
• Present training programs do
not adequately prepare surgeons for
this type of practice.
• Surgeons in large centres and
surgical societies should have a better
understanding of the problems of sur
geons in small towns.
A.J.
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Electrical Burns: Pathophysiology
and Complications
S.I. E s s e s ,

W .J. P e t e r s ,

p h d , m d , f r c s [c ]

Chez un malade, des troubles convulsifs
sont apparus 3 semaines apres
la blessure. Un malade a manifesto
une atteinte nerveuse peripherique
avec lesions axonales completes
des nerfs median et cubital droits;
il y a eu une recuperation progressive
complete de la fonction nerveuse
sur une periode de 12 mois. Les
atteintes nerveuses par contact
electrique direct sont habituellement
transitoires et on peut s'attendre au
retour de la fonction a moins qu’il
y ait eu simultanement une blessure
thermique ou mecanique.

The authors review the pathophysiology
and complications of electrical
injuries. Such injuries can be
categorized into direct electrical
injuries, arc burns and flame burns.
Each has a distinct appearance
and prognosis.
Nine patients with electrical injuries
were admitted to the Toronto General
Hospital over the 5-year period
1973 to 1978. All were men and the
average age was 33 years. Five
patients required amputation. In one
patient a convulsive disorder developed
3 weeks after injury. One patient
demonstrated peripheral nerve injury
with complete axonal lesions of the
right median and ulnar nerves; there
was progressive full return of nerve
function over 12 months. Direct
electrical injury to nerves is usually
transient and return of function
can be expected unless there has
been a concomitant thermal or
mechanical injury.

Although electrical burns form only
a part of the broad field of thermal
trauma, the complex clinical problems
produced can be very different from
those associated with other forms of
burn injury. Although heat is the
common denominator, here the simil
arity ends. The management of elec
trical burns requires an understanding
of: (a) the physical properties of elec
tricity, (b) the systemic and regional
pathophysiology of electrical injury
and (c) the wide variety of associated
complications.
This paper will review the patho
physiology of electrical injury and the
experience at the Toronto General
Hospital during a 5-year period, parti
cularly with respect to orthopedic and
neurologic consequences.

Les auteurs etudient la pathophysiologie
et les complications des blessures
par electrocution. Ces blessures
peuvent etre classifiees selon qu'elles
resultent d'un contact direct avec
une source electrique, d'une brulure
d'arc electrique ou d’une brOlure
par flammes. Chaque type possede
une apparence et un pronostic distincts.
Neuf patients ayant subi des
blessures par electrocution ont ete
accueillis au Toronto General Hospital
au cours d’une periode de 5 ans,
entre 1973 et 1978. Dans tous les cas,
il s'agissait d’hommes dont I’age
moyen etait de 33 ans. Dans cinq
cas, I’amputation a ete necessaire.

Pathophysiology
Complications of electrical injury
can be divided into two main groups:
thermal injury from the generation
of heat and physiologic changes re
sulting from the passage of electrical
current through the body. In the past,
the pathophysiology of electrical burns
has been controversial. It was sug
gested that a “progressive necrosis”
resulted from preferential passage of
current through specific tissues, parti
cularly blood vessels.1,2 Now, however,
it is agreed that the injury is more
precisely a direct thermal one.3'5
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Electricity produces heat as it
passes through a solid conductor and
the amount of heat produced is di
rectly proportional to the square of the
current strength, the resistance of the
conductor and the duration of current
flow (Joule’s law). The extent of elec
trical injury thus depends upon local
tissue resistance, the pathway of cur
rent flow, the type of current and the
duration of contact.6,7
R esistance

Tissue resistance to current flow
varies markedly. In decreasing order,
electrical resistance of individual
tissues follows the pattern: bone, fat,
tendon, skin, muscle, blood vessel and
nerve. According to Joule’s law, the
amount of heat produced depends
upon the resistance encountered in
the various structures traversed be
tween the entry and exit points. Since
skin is the original site of contact for
both entry and exit, its resistance tends
to concentrate heat at these points.
The resistance of skin is affected by
a number of factors including moi
sture content, cleanliness, thickness,
humidity, vascularity and type of elec
tric current.
Perspiration can reduce skin resi
stance 12-fold, water can reduce it
25-fold8 (possibly explaining fatal in
juries occurring in a bathtub or
shower). Thickness also affects skin
resistance which can vary from 5000
n /c m 2 on the dry skin of the abdomen
to 1 000 000 n/cm2on the calloused
palm of a labourer.8
Pathw ay of C u rren t F low

It was formerly believed that once
electric current had penetrated skin,
it always travelled through the body
along the lines of least resistance.
Since blood vessels and nerves have
the least resistance, current would
travel preferentially through them.
Recent work,4 however,
refutes
this concept and suggests that the
pathway of current through the
body depends mainly upon the
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voltage. Although low-voltage cur
rent tends to take the path of
least resistance, high-voltage current
tends to take a direct path between
the point of contact and the ground.
In high-voltage injuries, the internal
milieu acts like a single uniform re
sistance or volume conductor.4 One
exception to this is bone, which has a
very high resistance and a correspond
ingly high capacity for heat prod
uction, which results in periosteal
necrosis and melting of the calcium
phosphate matrix.9
Type o f C urrent

At low voltages, alternating current
is more dangerous than direct cur
rent.7 Slowly alternating current (60
cps or less) tends to produce tetanic
muscle spasm, which freezes the pa
tient’s point of contact to the power
source, increasing the duration of cur
rent flow. There are a number of
cases on record in which contact with
60- or 65-V circuits of commercial
frequency (60 cps) has resulted in
death. A single spasm produced by
direct current tends to force the pa
tient away. At higher frequencies, the
sensitivity of the individual muscle
fibre to electrical stimulation is ex
ceeded and alternating current has an
effect similar to that of direct cur
rent.
The severity of electrical injury also
varies with the duration of contact.
If the current is 15 mA or greater,
there is enough stimulation to nerves
or to muscles to cause tetanic mus
cular contractions. Contact with the
palm of the hand may make it im
possible to release the shock source.
Resistance and heat production are in
creased at the contact point until car
bonization of tissues occurs, at which
time the contact is broken.
There are three main categories of
electrical burns, depending upon the
mechanism of injury (Table I). An
appreciation of this classification is
useful in predicting the depth and
course of the injury.

source cannot be removed, the victim
suffocates. At 60 mA total current
limb to limb, current density in the
heart is high enough to cause fibril
lation.10 Victims of very high-voltage
shock (7200 V or more) tend to un
dergo respiratory arrest from severe
muscular contraction, often in the
absence of fibrillation and are there
fore more frequently resuscitated by
artificial respiration alone than are
victims of lower voltage injuries.10
Renal

Electrical burn injuries are accom
panied by a higher proportion of renal
failure than other burns. Renal dam
age can result from a combination
of the initial severe shock, abnormal
protein breakdown from damaged
tissue and direct damage to the kid
neys from the electrical current. Re
nal damage may be similar to that
seen in the crush syndrome.11 Patients
with electrical injuries show a greater
frequency of hemoglobinuria and he
maturia than burned patients. One of
the severe complications of electrical
injury is acute tubular necrosis, often
resulting from the breakdown prod
ucts of myoglobin released from dam
aged muscle. Initial fluid therapy is
aimed at the prevention of acute tubu
lar necrosis; patients with electrical
injuries require much larger quanti
ties of fluid than comparably burned
patients. Osmotic diuretics and alkalinization of urine may also be ne

cessary to prevent acute renal fai
lure.11
Complications and Case Studies

We reviewed the records of all pa
tients admitted to the Toronto General
Hospital following electrical injury be
tween Jan. 1, 1974 and Dec. 31, 1978.
Over this 5-year period, only nine
patients had orthopedic or neurologic
complications and all were men. The
average age was 33 years. Over half
of the injuries were sustained during
the summer months, when electrical
repairs are most commonly performed
and when skin moisture is higher,
giving less electrical resistance.
A m putation

Five of the nine required amputa
tion. The relevant data concerning
these patients are shown in Table II.
The importance of the type and
mechanism of electrical burn on the
ultimate prognosis is well exemplified
by the patient in case 3. He was seen
in the emergency department 2 hours
after his right index finger contacted
a live wire in a machine. The electric
voltage was thought to be 220 V (but
was later discovered to be 4160 V,
alternating current!). The house staff
were not impressed by the minimal
cutaneous tissue changes on the flexor
surface of the patient’s right index
finger. A small circular spot was
noted on the patient’s right elbow.
The patient was discharged.

Table I— Classification of Electrical Wounds
Type

Cause

Appearance

Remarks

Direct electrical
injury

Passage of
current through
skin

Entry and
exit wounds

Often extensive
underlying damage

Arc burn

Current courses
external to
body

Variable

Depth of burn varies
depending upon
proximity of cur
rent to skin

Flame burn

Thermal injury
from direct flame
(flash) or igni
tion of clothing

Thermal burn

Usually partial thick
ness if flashburn
and full thickness
if clothing burn

Specific Complications of
Electrical Injury
C ardiopulm onary

The most severe cardiopulmonary
effects usually occur at the time of
the initial injury. Anoxia and ventri
cular fibrillation are the principal
causes of immediate death, resulting
from either respiratory or cardiac ar
rest. At approximately 30 mA the
current density in the thorax is suf
ficient to cause tetanic spasm of the
respiratory muscles.10 If the current
12

Table II— Patients Requiring Amputation

Patient
no.
i
2
3
4
5

Age, yr

Body surface
area burned, %

Time between
amputation and
injury,d

Type of amputation

20
22
61
34
32

40
30
5
30
10

21
7
10
2
14

5 toes
Hand
Right index finger
Hand
Right ring finger
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Although the skin lesions were un
impressive, the patient did demon
strate entry and exit wounds, in which
case one must strongly suspect un
derlying tissue damage. As often hap
pens, the depth and extent of this
burn were initially grossly underesti
mated. When the patient returned to
the emergency department 10 days
later his finger was ischemic and in
fected. Transmetacarpal amputation
was required.
Neurologic Damage
Peripheral nerve damage.—One pa
tient provided an excellent demonstra
tion of peripheral neurologic damage
with regeneration and return of nerve
function. The patient in case 2 was
an inspector of high-voltage electrical
installations. He sustained an injury
when his left hand contacted a hightension line conducting 5000-V alter
nating current. The exit site was the
right hand. He was unconscious for
4 minutes after contact. The patient
was referred to our unit 3 days after
the injury. Fasciotomies had been
performed 24 hours after the injury.
On admission, there were several
small areas of full thickness skin loss
on three fingers of the left hand and
the right ring finger was mummified
(Fig. 1). There were third degree burns
on the distal third of the right forearm
(Fig. 2). Clinically, there was a com
plete absence of median and ulnar
nerve function of the right hand.
Nerve conduction studies confirmed
that there were complete axonal le
sions of the right ulnar and median
nerves with no conduction and no
evoked potential. Results of initial
laboratory investigations were within
normal limits with the exception of

FIG . 1— Right hand 3 days
5000-V alternating-current injury.

after
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the electrocardiogram which showed
nonspecific ST-T wave changes.
These cleared spontaneously in 2
hours and the electrocardiogram ap
peared normal 3 months after the
burn.
Follow-up nerve conduction studies
3 months after the injury revealed
partial reinnervation of the median
nerve. There was motor conduction,
with a motor latency of 9.0 millisec
onds and a very small (0.2 mV)
potential. The ulnar nerve showed
only occasional active units on elec
tromyography. Twelve months after
injury conduction studies showed that
both nerves had returned to normal.
There was no evidence of loss of
motor unit potentials or denervation.
Clinically, the patient had no notable
neurologic deficit in his right hand.
Convulsive disorder.— A 33-yearold electrical inspector had a late con
vulsive disorder. Fie sustained a
13 000-V alternating current electrical
injury with an entry site on the right
hand and exit sites through both
knees. No neurologic abnormality was
detected initially and there was
no past history or family history of
convulsive disorders. He recovered
uneventfully from his cutaneous burns
after debridement and skin grafting.
Three weeks after the injury, how
ever, while watching TV on the ward
in a dark room, he had a grand mal
seizure. Following this, an electroen
cephalogram
showed considerable
epileptic activity without a clearly
defined focus. Testing with strobelights produced further epileptic activ
ity identified on the electroencephalo
gram.
He was given Tegratol (200 mg
tid). After 1 year on this regimen he

F IG . 2— Right hand and forearm 3
days after 5000-V alternating-current
injury.

has remained free of seizures and
other neurologic problems. A recent
electroencephalogram showed inter
mittent left temporal focus as well as
bisynchronous paroxysmal bursts from
all areas.
Discussion
Our series of patients was limited
to nine in more than 5 years. This sur
prisingly low number of admissions is
in distinct contrast to the experience
reported from centres in the United
States. This is probably related to
three major factors: (a) our hospital
is located in the heart of a large me
tropolitan area where there has been
a concerted effort to reduce the num
ber of above-ground high-tension lines
(eight of nine patients were referred
from other centres), (b) the local news
media have campaigned to increase
public awareness of the hazards of
electrical injury and (c) the Canadian
Standards Association, which scrutin
izes all electrical devices, ensures that
equipment conforms to the highest
possible safety standards.
Five of our nine patients required
amputation. This high incidence is
well documented in other series.M,12,1:3
Rouse and Dimick2 reported a 24%
amputation rate. Of 18 patients re
ported by Luce and associates3 who
received high-voltage electrical injury
to the upper extremity, 11 extremities
were either amputated or salvaged but
were without function. This high rate
of amputation is attributed to both
initial extensive damage from the
burn and secondary infection resulting
if devitalized structures are not ident
ified and excised.13
Some workers believe that early sur
gical debridement may help to pre
serve remaining vital
structures.
Unfortunately, however, the gross ap
pearance of muscle at the time of
operation is often misleading. Quinby
and associates,5 have suggested the use
of frozen sections to predict tissue sur
vival. Hunt and associates14 recently
investigated the use of scintigraphy
with technetium-99m stannous pyro
phosphate to facilitate earlier identifi
cation of the location and extent of
muscle damage in these injuries.
Only one patient in our series de
monstrated injury to the peripheral
nervous system, with complete axonal
lesions of the right ulnar and median
nerves. A review of electrical peri
pheral nerve injuries by Ugland15 in
1967 showed that neurologic symp
toms were more common with highvoltage injuries. Most symptoms re
solved spontaneously, although two
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patients, both with loss of function
of the median nerve, failed to re
cover.15 Peripheral nerves are thought
to be injured by electrical current in
three ways: (a) by vascular damage,
causing decreased blood supply to the
nerve resulting in impaired function;
(b) by direct thermal injury to nerve
tissue, particularly important when
loss of nerve function is permanent
and (c) by direct action of current on
nerve function. In animal experiments,
the last factor has been shown to be
transient, and it has been suggested
that peripheral nerve injury caused by
electrical current will probably recover
unless the nerve is involved directly
by the burn.15
Convulsive disorders following elec
trical injury are rare. Baxter9 reported
four patients without evidence of cere
bral damage at the time of electrical
injury who later had convulsive dis
orders. Ugland’s series15 included one
young man in whom epilepsy devel
oped 2 years after an injury from a
high-tension line. The cause of these
seizures has not been elucidated. The
bony skull would be expected to pro
vide a high level of resistance and an
effective protective barrier for the
meninges and brain.15
One patient, who was unconscious
for 4 minutes after a 5000-V alternat
ing-current injury, demonstrated non
specific ST-T wave changes on his
initial electrocardiographic reading.

These changes were not seen 2 hours
later and subsequent tracings ap
peared normal. Taylor and colleagues16
reported electrocardiographic changes
in a few patients who showed right
bundle branch block, ectopic focus ar
rhythmias or supraventricular tachy
cardia. The European literature lists a
number of interesting reports on the
sequelae of electrical injury, including
long-lasting cardiovascular effects.
Andreuzzi found disturbances includ
ing extrasystoles, abnormal atrioven
tricular and intraventricular conduc
tion and acute coronary insufficien
cy.17 Bournique reported that coronary
artery disease after electrical accidents
in personnel of the French Electricity
Board raised an important medicol
egal question.17 Conversely, Baxter9 re
ported that tachycardia and minor
ST-T segment alterations frequently
last for only several weeks after elec
trical injury. He stated further that
extensive surgical procedures per
formed during treatment were not as
sociated with detectable cardiac com
plications.
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Torsion of the Testicle in the Newborn
M. G ia c o m a n t o n io ,

Torsion of the testicle in the neonate
is uncommon. Only nine cases were
seen in a 10-year period at the
Izaak Walton Killam Hospital for
Sick Children in Halifax, Nova Scotia.
The authors describe briefly five of
their cases to exemplify the features
of and problems associated with this
condition. They emphasize that (a)
a reddish blue, nontender, scrotal or
hemiscrotal swelling in the neonate
should be considered as torsion
of the testicle until proven otherwise
and (b) torsion of the testicle in the
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neonate is a surgical emergency.
If testicular tissue is to be saved
urgent scrotal exploration is mandatory.
The torsion may occur in utero
(as is the usual case), at time of
birth or post partum, but the time
of occurrence cannot be judged.
Finally, the authors discuss some
of the controversies in the surgical
management of this entity, including
the surgical approach and management
of the contralateral hemiscrotum.
La torsion du testicule chez le
nouveau-ne est une affection rare.
Seulement neuf cas ont ete vus au
Izaak Walton Killam Hospital for Sick
Children de Halifax, Nouvelle-Ecosse.
Les auteurs decrivent brievement
cinq de ces cas afin d’illustrer les
caracteristiques de cette affection
et les problemes qui y sont relies.
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Ils soulignent que a) une inflammation
du scrotum, rouge-bleuatre, insensible,
uni- ou bilaterale chez le nouveau-ne
doit etre consideree comme une
torsion du testicule jusqu'a preuve
du contraire et b) la torsion du
testicule chez le nouveau-ne est une
urgence chirurgicale. Si I'on veut
preserver le tissu testiculaire, une
exploration urgente du scrotum
est de rigueur. La torsion peut survenir
in utero (comme c'est habituellement
le cas), a la naissance ou durant
le postpartum, mais on ne peut juger
du moment de son apparition.
Finalement, les auteurs discutent
certaines des controverses qui
entourent le traitement chirurgical
de cette affection y compris la fapon
chirurgicale d'aborder le probleme du
hemiscrotum contralateral et son
traitement.
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Torsion of the testicle in the newborn
is not a newly recognized entity and
has been well described in the litera
ture.1,2 However, it is rare. Only nine
patients with the condition have been
admitted to the Izaak Walton Killam
Hospital for Sick Children in Halifax
over the past 10 years. Testicular tor
sion is an important entity, often not
appreciated by the general practising
physician. Because of this appropriate
management may be delayed. We,
therefore, decided to review the topic
to bring it to the attention of the
Journal’s readers.
A review of the medical records at
the Izaak Walton Killam Hospital over
the past 10 years showed that there
has been no change in the clinical ap
proach to torsion of the testicle. There
is still frequently a delay in diag
nosis and occasionally hesitancy to
explore the scrotal sac early in su
spected cases. In 1897, Taylor pub
lished the first account of neonatal
torsion of the testicle.3 Since then, the
entity has been reported several
times3'7 and has been described in un
usual presentations.1,4 But because of
its rarity, it often escapes early de
tection by the physician, with potenti
ally serious consequences. The follow
ing brief reports of patients with this
condition seen at our hospital high
light some of the features and prob
lems of the condition.

Case 3
A bluish red left-sided scrotal mass,
thought to be hematoma at birth, was
the reason for admission, 1 week after
delivery, of a full-term infant. Two days
after admission the left inguinal area was
explored and a necrotic testicle removed.
His recovery was smooth.
Case 4
This premature infant with hemolytic
disease of the newborn required ex
change transfusion after delivery. Inves
tigation of a swollen, firm, right hemi
scrotum noted at birth was delayed be
cause of his poor condition. There was
no evidence of sepsis, systemic toxicity
or other signs referrable to the testi
cular mass. Operation at 1 month of age
disclosed a necrotic left testicle which
was removed. His postoperative course
was smooth.
Case 5
A red, swollen, right hemiscrotum was
noted at birth in this full-term infant.
He was operated on within 24 hours.
The testicle was found to be infarcted
and was removed. His recovery was
smooth.

Four other similar cases were seen
during the 10-year period. These 9
cases demonstrated most of the im
portant features of the condition:

Case Reports
Case 1
A full-term infant was admitted for
observation immediately after birth fol
lowing an apneic episode. A reddish, en
larged right hemiscrotum was noted.
The swelling was thought to be a hema
toma so the infant was observed for 48
hours. There were no clinical symptoms.
Subsequent surgical consultation led to
exploration of the right inguinal region
which revealed a necrotic right testicle.
The postoperative course after removal
of the testicle was unremarkable.
Case 2
Four days after delivery this fullterm baby was admitted to hospital be
cause he had a bluish scrotal mass on
the right side which had been present
since birth. There were no other physical
abnormalities. The infant was observed
for approximately 10 days without treat
ment. During this time the scrotal mass
partially subsided.
Five years later the patient was ad
mitted again for exploration of the right
side of the scrotum and inguinal area
because of a possible undescended tes
ticle. The testicle was found to be atro
phic and was removed.
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clapper” deformity). A = Abnormal
inadequate attachment of testicle and
epididymis (E) to tunica. C = Normal
adherence of descended tunica vaginalis
to inside of scrotal wall (SW). Bottom:
Extravaginal torsion. Normal attach
ment of testicle and epididymis (E) to
parietal tunica vaginalis. Torsion in
volves investing tunica also at level of
spermatic cord. B = Normal lengthy
fusion of parietal tunica vaginalis to
testicle and epididymis. D = Abnormal
(early incomplete) fusion of parietal
tunica vaginalis to scrotal wall.

/

• It is noted at birth or shortly
thereafter.
• The right and left sides are af
fected almost equally.
• It usually occurs in otherwise
healthy infants.
• The symptoms, if any, are mini
mal.
• The condition is often thought
to be a hematoma of the scrotum.
• The presentation is usually that
of an enlarged hemiscrotum, with a
red, blue or purple discolouration.
• Due to the clinical well-being of
the child, surgical consultation is often
delayed.
Discussion

Our experience has shown that tor
sion of the testicle in the newborn is
uncommon.
Undoubtedly,
other
cases in the region served by our hos
pital were missed, but nevertheless the
prevalence is low.
Testicular torsion may be one of
two types-extravaginal or intravaginal.
Although both types have been re
ported in the neonate,8 in almost all
cases the torsion is extravaginal, that
is, the testis, epididymis and their peri
toneal coverings twist on their vertical
axis (the cord) usually in the area of
the external ring. Intravaginal torsion
occurs when the testis or epididymis,
or both, rotate on an abnormally small
and mobile attachment to the parietal
tunica vaginalis (e.g., "bell-clapper''
deformity).
In the newborn, the testis and
gubernaculum testis with the sur
rounding parietal tunica vaginalis have
recently entered the scrotum. Shortly
thereafter, adhesions to the scrotum
are acquired.2 Until this occurs, spas
modic contraction of the spiral fibres
of the cremasteric muscle (considered
to be the cause of most cases of testi
cular torsion, extra- or intravaginal)1
can cause abrupt twisting of the sper
matic cord. The anatomic cleavage
plane in the neonatal scrotum (both in
utero and shortly after birth) with
its scant adhesion to the scrotal wall
allows the parietal tunica vaginalis to
be included in the rotation process.'2
The spiral direction of the cremasteric
fibres causes clockwise rotation on the
left and counterclockwise rotation on
the right viewed from below. No ana
tomic abnormality need be present
(Fig. 1) as in the case of testicular
torsion in adolescent boys, when ab
normal suspension of the testicle and
epididymis in the tunica vaginalis
testis allows excessive mobility. The
cause for the cremasteric spasm,
whether it occurs in utero, post part-
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urn, in the adolescent or the adult, is
unknown. Trauma is rarely impli
cated; for example, in the adolescent,
torsion often occurs during sleep.9
Most cases of neonatal torsion are
believed to occur in utero.3
The most important point regarding
symptoms in neonatal torsion of the
testicle is their absence. A mild eleva
tion of body temperature has occa
sionally been reported but is unu
sual;' there is usually no evidence of
pain or symptoms referrable to the
gastrointestinal or genitourinary tracts.
On physical examination a red to
purple, firm, nontender or slightly
tender mass is usually found in one
half of the scrotum (although bilateral
torsion in the neonate has been re
ported;1" there may be associated con
tralateral scrotal edema or hydrocoil,
or both.6
The differential diagnosis includes;
hematoma, traumatic or spontaneous,
neonatal testicular neoplasm and testi
cular torsion. Hemorrhagic orchitis
and trauma to the scrotum during
childbirth, sufficient to cause hema
toma, must be considered; neoplasm
is rare. A reddish blue, nontender
mass in the scrotum of the neonate
should be considered as testicular tor
sion until proven otherwise. Epididy
mitis, strangulated inguinal hernia, tor
sion of the appendix, orchitis and
scrotal abscess— entities considered in
the adolescent and adult— are rarely
seen.
Treatment

When torsion of the testicle is con
sidered to be the diagnosis in the neo
nate, surgical exploration is indicated.
Several points regarding the surgical
management are important.
1. Torsion of the testicle is a surgi
cal emergency and if testicular tissue
is to be saved, exploration is urgently
needed.
2. Whether a scrotal or inguinal
approach is used depends upon the
experience and preference of the sur
geon. Because inguinal hernia has been
reported in association with testicular
torsion,' we prefer to make an in
guinal incision so that we can evaluate
the cord structures and repair any
hernia that is present.
3. If the testicle appears viable, cor
rection of the torsion and orchiopexy
are indicated. If the testicle looks ne
crotic, most surgeons will, after cor
rection of the torsion, apply warm
saline compresses for 15 to 20 mincolour. Incision of the testicle, caus
ing fresh bleeding may also help to
confirm the viability of the testicle.
18
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Hypothetical case histories w ere
used to investigate judgements to
operate or to refer. Six procedures
(cholecystectomy, colectomy, inguinal
herniorrhaphy, tonsillectomy, cesarean
section and hysterectomy) were
selected and four cases were
developed for each procedure. Control
cases were those on which
surgeons agreed and test cases
were those on which there was
disagreement regarding surgical
or nonsurgical treatment.
The case histories were mailed
to 131 surgeons and referring
physicians in one Ontario county.
Among the 98 respondents 75%
indicated that the cases were typical
of problems seen in practice.
This paper reviews the case
histories and results for
cholecystectomy and hysterectomy.
Two of the cholecystectomy cases
were controls with 83% of
the surgeons opting for non
surgical treatment in one and 94%
opting for surgery in the other. For
hysterectomy there was one control
case with 90% agreement among
gynecologists to operate; in the
three test cases from 25% to
75% of the gynecologists favoured
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surgery. The combined results of
all test cases indicated that younger
surgeons were less likely to select
operation than older surgeons.
No consistent sociodemographic
associations with the referral decision
could be determined for referring
physicians, possibly owing to the
small sample size.
Des dossiers hypothetiques ont ete
utilises dans le but d’etudier les
decisions qui seraient prises, dans
chaque cas, d'operer ou d’en referer
a I'avis d'un chirurgien. Six inter
ventions (cholecystectomie,
colectomie, herniorraphie inguinale,
amygdalectomie, cesarienne et
hysterectomie) ont ete choisies,
et quatre dossiers ont ete constitues
pour chaque operation. Les cas
temoins etaient ceux pour lesquels
un consensus existaient parmi les
chirurgiens et les cas-test etaient ceux
pour lesquels il y avait divergence
concernant le traitement chirurgical
ou non chirurgical. Les dossiers
ont ete adresses a 131 chirurgiens et
medecins traitants d’un comte de
I'Ontario. Parmi les 98 medecins qui
ont repondu 75% ont indique que
ces cas etaient typiques des problemes
rencontres en pratique.
Cette publication etudie les dossiers
et les resultats obtenus pour la
cholecystectomie et I'hysterectomie.
Deux des cas de cholecystectomie
etaient des cas temoins, et 83% des
chirurgiens ont opte pour le traitement
non chirurgical dans un cas et 94%
ont opte pour I’intervention dans
I'autre cas. II y avait un cas temoin
pour I’hysterectomie et 90% des
gynecologues se sont entendus sur
■’operation; dans les trois cas-test,
de 25% a 75% des gynecologues ont
favorise la chirurgie. Les resultats
d’ensemble pour tous les cas ont
indique que les chirurgiens plus jeunes
etaient moins porte a choisir
I’operation que les chirurgiens plus

ages. Pour ce qui est de diriger
le patient en consultation, aucune
association socio-demographique n’a
pu etre determinee chez les medecins
traitants, possiblement a cause
du faible echantillonnage.

There is substantial variation in the
frequency with which many operations
are performed in different geographic
locations. Differences have been re
ported between countries,1"3 between
the provinces o f Canada,4,5 and be
tween counties
and other
small
areas.6,7 The differences, particularly
for discretionary operations, have been
associated statistically with numbers o f
hospital beds and with those doing
surgery. In Ontario counties more
than half o f the variation in cholecys
tectomy, tonsillectomy, hysterectomy,
appendectomy and colectomy rates
for 1973 could be explained by num
bers o f beds and surgeons.8 Despite
this statistical association, the five On
tario counties with medical schools
and teaching hospitals had the most
beds and surgeons but also the lowest
operative rates for the operations
studied. These findings suggest that
there may be other reasons, including
varying indications for operation to
explain these differences.
This paper reports a preliminary
study o f the use o f hypothetical cases
to identify differences in indications
for selected operations and to relate
differences to variables such as geo
graphic location and sociodemogra
phic characteristics o f physicians.
Hypothetical cases have previously
been used in a similar manner by
Rutkow and colleagues9 to investigate
surgical decision-making in studies of
surgical second opinions.
M ethods

Six procedures (cholecystectomy
colectomy, inguinal herniorrhaphy,
tonsillectomy, cesarean section and
hysterectomy) were selected fo r study
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using the hypothetical case method.
Four cases were developed for each
procedure. The cases were constructed
to ensure that for each procedure
there was at least one case on which
there would be agreement regarding
operation (control case) and at least
two cases on which opinion regarding
operative or nonoperative treatment
would be divided among the respon
dents (test cases).
Hypothetical cases were sent to
referring physicians (family physi
cians, internists and pediatricians) as
well as to surgeons (general surgeons,
gynecologists, otolaryngologists). The
surgeons were asked whether or not
they would operate and the referring
physicians whether or not they would
refer. The decision to refer was
further characterized as “for opinion
only” or “for opinion and surgical
treatm ent”. Because some surgery is
also done by family physicians, they
were first asked whether they would
operate themselves. Only those who
responded “no” were questioned about
referral. The respondents also com
pleted a brief personal questionnaire
about their age, sex, country of gradu
ation, form of practice and, where ap
propriate, numbers of procedures per
formed in the study categories during
the preceding 6 months.
Face validity for the cases was
sought by having them reviewed by
approximately 50 physicians, both
family physicians and specialists. The
cases were then field tested by sending
them to a stratified random sample of
physicians in one county whose sur
gical rates were at the average for
Ontario. The response rate was 75%
(9 8 /1 3 1 ). Among those who re
sponded, 75% indicated that the hy
pothetical cases were typical of prob
lems seen in their practices. Many
respondents also made corrections and

comments which were incorporated
into the final version of the cases.
Two sets of hypothetical cases
(cholecystectomy and hysterectomy)
can serve as examples.
Cholecystectomy
Case I (control).—A 38-year-old sin
gle woman, a senior executive in a large
corporation, had a 3-year history of
intolerance to fatty food, and belching
and abdominal distension after a heavy
meal. She had had three attacks of pain
in the right upper quadrant with sub
scapular radiation and tenderness in the
right upper quadrant which had made
her miss a few days of work. Each attack
lasted a few days and did not require
narcotics for relief of pain. After each
attack a gallbladder roentgenogram was
obtained and all three, including the
most recent done 10 days before, showed
a normally filling gallbladder with no
stones. Upper gastrointestinal series,
roentgenography after a barium enema,
right upper quadrant ultrasonography and
intravenous cholangiography, carried out
during the previous 10 days, all gave
normal results.

glucose levels had been elevated on test
ing several times but medication had
never been required to keep her urine
sugar free. Her general health was good
and recent electrocardiogram and chest
roentgenogram were normal, as were
roentgenograms of the gastrointestinal
tract.
Case 4 (test).—A high-strung 29year-old divorcee had had multiple non
specific abdominal complaints for 7
years. During that time upper and lower
gastrointestinal examinations had given
normal results on four occasions as had
gallbladder roentgenograms on three oc
casions. One month earlier ultrasonogra
phy of the right upper quadrant had
suggested the presence of a gallstone.
Then a fourth gallbladder roentgenogram
showed a faint radiolucent area with
poor filling of the gallbladder which the
radiologist believed was due to a gall
stone. All other laboratory findings were
normal and there had been no clear-cut
attacks of acute abdominal pain.
Hysterectomy

Case 2 (control).—A 52-year-old
woman who weighed 75 kg and was the
mother of three children had no known
systemic disease but for 6 years had
complained of frequent belching, occa
sional abdominal distension and discom
fort after a heavy or fatty meal. She
had never had an episode of jaundice or
severe right upper quadrant pain. Her
gallbladder roentgenogram showed mul
tiple small stones. Roentgenograms
obtained after a barium meal and barium
enema indicated no abnormality.

Case 5 (control).—The patient, a 40year-old woman, gravida 5, para 5, gave
a 2-year history of menorrhagia and re
quested permanent conception control.
Dilatation and curettage 5 months previ
ously had not eliminated the menorrha
gia. The general physical examination
was unremarkable. The Papanicolaou
test results were normal. The uterus was
small, anteverted and mobile and the
adnexae were clear. The patient had
moderate uterine prolapse but no com
plaints of involuntary loss of urine
or dyspareunia. There were no bowelrelated symptoms.

Case 3 (test).—An alert 82-year-old
woman was living alone in the same
house she had lived in for 42 years.
She had been a widow for 18 years. She
attended a bridge club every week and
was able to do her own shopping. Be
cause of vague abdominal discomfort,
cholecystography was carried out. It
showed a single large gallstone. There
was no recent weight loss. Her blood

Case 6 (test).—A 36-year-old assistant
bank manager complained that she had
had heavy menstrual bleeding every
month for 10 years. She was not married
and had never been pregnant. Pelvic
examination showed a uterus of normal
size; no fibroids were palpated. A Pap
test done 2 months before and dilata
tion and curettage done 1 month ago
showed no abnormal cells. She was seek-

Table I— Cholecystectomy: Responses to Hypothetical Cases
General surgeons
(n = 18)

Family physicians
(n = 29)

Operate

Operate

Internists
(n = 11)

Refer

Refer

Yes
Case no.
1
(con tro l)
2
(con tro l)
3
(tes t)
(te s t)

Yes

No

N /A

3

15

0

16

1

8
9

No

Opinion

Operation

1

12

5

1

4

2

10

0

1

9

0

3

No

Yes
Opinion

Operation

11

9

0

2

21

2

1

9

1

6

6

16

1

0

10

9

8

9

4

3

4

N /A = not answered.
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ing a hysterectomy to terminate her
menstrual function which she found in
convenient and an interruption to her
professional career. She had no desire
for children.

operation, not opinion. Cases 3 and 4
are test cases because they show disa
greement among surgeons (50/50 split
approximately) and among referring
physicians regarding the need for re
ferral. Case 3 is of particular interest
because 43 % of family physicians
chose referral while only 10% of the
internists did. Surgery by family phy
sicians ranged between 3% and 13%
for the four cases.

Case 7 (test).—A 56-year-old widow,
gravida 3, para 3, complained of post
menopausal bleeding. She had been on
Premarin daily for the previous 4 years
for severe menopausal symptoms and at
tempts to persuade her to withdraw from
the medication had been unsuccessful.
Findings of a Pap test were normal.
Pelvic examination revealed a well estrogenized lower genital tract. The uterus
was the size of a 6- to 8-week pregnancy,
boggy and mobile. No malignant cells
were found upon dilatation and curettage.

Hysterectomy
Hypothetical cases were sent to
obstetrician-gynecologists and family
physicians. Only a single control case
(case 5) was used; there was 90%
agreement among gynecologists to
operate and all the family physicians
opted to refer the patient (93% ) or
operate themselves (7% ) (Table II).
Cases 6, 7 and 8 proved to be test
cases. For case 6, nearly 50% of
gynecologists chose operation, for
case 7, 75% chose operation and for
case 8, nearly 35% favoured opera
tion. Case 8 was also of interest be
cause of a relatively equal split among
family physicians for and against re
ferral.

Case 8 (lest).—Small uterine fibroids
were first noticed 9 years before on rou
tine examination of this 46-year-old wo
man who had three children (the young
est being 18 years old). One of the fi
broids had been slowly enlarging over
the previous 3 years. She had had inter
mittently irregular menses for the previ
ous 2 years. She gave no history of hot
flashes or abdominal symptoms. Annual
Pap tests showed no abnormalities and
her general health was good.
Results

Discussion

Cholecystectomy
The responses of general surgeons,
family physicians and internists to the
hypothetical cases are summarized in
Table I.
Case 1 is an example of a control
case in which nonsurgical treatment
was preferred (by 83% of surgeons).
Over 80% of internists and over 60%
of family physicians opted to refer
this case, although more than 70% re
ferred for opinion only. Case 2 is also
a control case, but one with agreement
among surgeons that operation was
the preferred management. Over 90%
of all referring physicians opted for
referral and 90% of referrals were for

Because of the small sample size in
this preliminary study, sociodemogra
phic factors associated with the deci
sion to operate are difficult to deter
mine. But when the test cases for the
six procedures are combined, we noted
that younger surgeons (who graduated
after 1950) were less likely to operate
than older surgeons. No consistent
sociodemographic correlations were
obtained for referral patterns, al
though for certain cases, such as
case 3, there were differences in
referral patterns between internists
and general practitioners. In the
definitive study now in progress,

Table II—Hysterectomy: Responses to Hypothetical Cases
Obstetrician-gynecologist
(n = 20)
Operate

Fam ily physician
(n = 29)
Operate

Refer
Yes

Case no.
5
(control)
6
(test)
7
(test)
8
(test)

Yes

No

N/A

18

2

0

9

10

15
6

No

N/A

13

0

0

17

4

6

1

0

19

9

1

0

1

11

5

12

0

Opinion

Operation

2

14

1

1

5

0

13

1

N / A = not answered.
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700 sets of cases and questionnaires
are being sent to a stratified random
sample of physicians and surgeons in
14 Ontario counties. In this study cor
relations between geographic and
sociodemographic variables and differ
ing indications may be more apparent.
Our preliminary study has shown
that it is possible to construct hypo
thetical control cases in which there
is agreement regarding surgical re
ferral and surgical treatment, and test
cases in which there is disagreement.
Face validity was sought by an in
dependent review of the cases and
supported by the finding that 75%
of respondents noted that the cases
were typical of those seen in their
practices. However, there are limita
tions. Responses to hypothetical cases
give no assurance that physicians and
surgeons will do what they say they
will do, as other work has indicated.10
The important aspect of patient—physi
cian contact is not present with this
method. Furthermore, questionnaires
coming from academic institutions
may influence some physicians to ap
ply what they consider to be more
academic criteria than they would use
in practice in selecting their responses.9
This research is, therefore, primarily
a study of technical judgements on the
need for operation. Validation of
hypothetical case decisions with ac
tual physician behaviour would be
strengthened if the stated decision to
operate in hypothetical cases occurs
significantly more frequently in Onta
rio counties with high surgical rates
for the procedures studied.
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ACTIONS
Oxycodone is a semi-synthetic narcotic analgesic with actions qualitatively
similar to those of morphine, particularly involving the central nervous
system and organs composed of smooth muscle. The principal therapeutic
actions are analgesia and sedation. Oxycodone retains at least one half of
its analgesic activity when administered orally. In addition to caffeine.
Percocet and Percocet-Demi also contain the non-narcotic antipyretic anal
gesic acetaminophen, which exerts its effects in a manner similar to the
salicylates, but without the anti-inflammatory or uricosuric properties.
Acetaminophen is rapidly and almost completely absorbed in the gastro
intestinal tract: peak plasma levels are reached within ten minutes to
one hour.

IN D ICA TIO N S

-4

Relief of moderate to moderately severe pain (Percocet), or relief of mild to
moderate pain (Percocet-Demi), with or without fever, especially in patients
who are allergic to acetylsalicylic acid or for whom acetylsalicylic acid is
contraindicated.

-V

C O N TR A IN D IC A TIO NS
Status asthmaticus, pre-existing respiratory depression or convulsive states,
hypersensitivity to oxycodone, acetaminophen, or caffeine.
Unlike acetylsalicylic acid, acetaminophen is not contraindicated in pa
tients with peptic ulcer or gout.

-i

WARNINGS
Oxycodone can produce drug dependence of the morphine type and has the
potential for being abused. Psychic dependence, physical dependence and
tolerance may develop upon repeated administration, as with other oral nar
cotic medication. May impair the mental and/or physical abilities required
for the performance of potentially hazardous tasks, such as driving a car or
operating machinery. Patients should be cautioned accordingly. Additive
CNS depression may occur in patients receiving other narcotic analgesics,
general anesthetics, monoamine oxidase inhibitors, tricyclic antidepres
sants, phenothiazines or other tranquilizers, sedative-hypnotics or alcohol.
If combined therapy is contemplated, the dose of one or more of the agents
should be reduced. Safe use in pregnancy has not been established
relative to possible adverse effects on fetal development, therefore Per
cocet or Percocet-Demi should not be used in pregnant women unless, in
the judgment of the physician, the potential benefits outweigh the possible
hazards. The administration of Percocet or Percocet-Demi to obstetrical
patients in labor may be associated with respiratory depression of the new
born. Percocet should not be administered to infants or children, although
Percocet-Demi may be considered for children of six years or older.

A

PRECAUTIONS
The respiratory depressant effects of narcotics and their capacity to elevate
cerebrospinal fluid pressure may be markedly exaggerated in the presence
of head injury, other intracranial lesions or a pre-existing elevated in
tracranial pressure. The diagnosis or clinical course in patients with head
injuries or with acute abdominal conditions may be obscured by narcotic
drugs. Give cautiously to elderly or debilitated patients due to the risk of
cardiac or respiratory depression, as well as to patients with hemorrhage,
severe impairment of hepatic, respiratory or renal function, hypothyroidism,
Addison's disease, prostatic hypertrophy or urethral stricture. Narcotic
analgesics should only be employed for the treatment of headaches when
no other treatment is effective, in order to minimize risk of psychological
and physical dependence.

k

K

ADVERSE REACTIO NS
Light-headedness, dizziness, sedation, nausea and vomiting may occur, as
well as euphoria, dysphoria, constipation and pruritus.

4

DR U G IN TERACTIONS
May be additive with other CNS depressants.

M A N A G EM EN T OF OVERDOSAGE

Peicocel

fits the pain and the patient
Only Percocet combines acetaminophen with the
effectiveness of oxycodone, to provide relief of moderate
to moderately severe pain.
A single dose of Percocet begins to act within 15—30
minutes, and may provide up to six hours of soothing relief.
£ndo Laboratories
7 0 0 0 Park Avenue,
Montreal, P.Q. H3N 1X1

PRECAUTION This product has
the potential for being abused.

Subsidiary of E.I. Dupont de Nemours Co. (Inc.)

* Registered

Signs and symptoms: Respiratory depression, extreme somnolence progress
ing to stupor or coma, skeletal muscle flaccidity, cold and clammy skin, and
sometimes bradycardia and hypotension. In severe cases, apnea, circulatory
collapse, cardiac arrest and death may occur. Acute acetaminophen intoxi
cation is characterized by anorexia, nausea, vomiting and sweating within
two or three hours of ingestion, and possibly cyanosis with methemo
globinemia; enlargement and tenderness of liver, accompanied by
abnormally high liver function tests, occur within 48 hours, followed by
jaundice, coagulation defects, myocardiopathy, encephalopathy, renal
failure and death due to hepatic necrosis. A dose of 10 g of acetaminophen
is intoxicating, possibly fatal in excess of 15 g. Hepatic toxicity occurs when
the plasma levels reach 3 00p g/m l within four hours of ingestion.
Treatment: Re-establish adequate respiratory exchange. Naloxone, nalor
phine or levallorphan are specific antidotes against narcotic-induced
respiratory depression. An appropriate dose of antagonist should be ad
ministered preferably intravenously, and repeated as needed to maintain
adequate respiration; the patient should be kept under continued
surveillance. Instructions in the package insert provided by the manufac
turer should be carefully followed. Do not administer an antagonist in the
absence of clinically significant respiratory or cardiovascular depression.
Employ oxygen, intravenous fluids, vasopressors and other supportive
measures as indicated. Gastric emptying by emesis or lavage may be
helpful. Hemodialysis carried out within ten hours of ingestion may be of
some value. Plasma levels of acetaminophen should be determined.
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DOSAGE A N D A D M IN IS TR A TIO N
Percocet Tablets: Usual adult dose is one tablet every six hours, as needed
for pain.
Percocet-Demi Tablets: Usual adult dose is one or two tablets every six
hours. Children twelve years and older: half a tablet every six hours.
Children six to twelve years: a quarter of a tablet every six hours. Not in
dicated for children under six years of age.
Dosage should be adjusted according to the severity of the pain and the
patient's response.

DOSAGE FORMS

Percocet Tablets: Bottles of 40,100 and 500 white, scored tablets, each
containing oxycodone hydrochloride 4.5 mg, oxycodone terephthalate 0.38
mg, acetaminophen 325 mg, caffeine 32 mg.
Percocet-Demi Tablets: Bottles of 40,100 and 500 blue quadrisected
tablets, each containing oxycodone hydrochloride 2.25 mg, oxycodone
terephthalate 0.19 mg, acetaminophen 325 mg, caffeine 32 mg.
Complete prescribing information available on request.
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Developmental Bronchopulmonary Disease in Adults
Practical Clinical Considerations
T.R.J.

N.C. D elarue , md , m s ( tor ), facs, fccp , frcs [c ],*
F.G. P earson, md , facs, frcs[ c],* J.D. Cooper , md , frcs[c ],*
T odd, m d , frcs[c],* R. I lves, md , frcs [c ]* and D.E. Sanders, md , FRCP[c]f

Developmental abnormalities of the
tracheobronchial tree and its vascular
components may be seen in both
pediatric and adult patients. These
abnormalities occur as pure bronchial
anomalies (in which the vascular
organization is normal), as pure
vascular anomalies (in which the
bronchial arborization has proceeded
normally) or as combined bronchial
and vascular anomalies.
The clinical syndromes associated
with these anomalies may usefully
be considered together as
different aspects of potential failure
of bronchovascular development.
In the adult the bronchogenic cyst
is the most commonly encountered
pure bronchial abnormality,
arteriovenous malformation the
commonest pure vascular anomaly
and sequestration the most
frequent mixed defect.
Between 1958 and 1978,
32 bronchogenic cysts, 14 seques
trations and 18 parenchymal aneurysms
were treated at the Toronto General
Hospital. Diagnostic and therapeutic
considerations suggest that surgical
intervention is warranted in most
cases.
Des anomalies congenitales de
I’arbre tracheo-bronchique et de ses
composantes vasculaires peuvent
etre observees aussi bien chez les
patients pediatriques que chez les
adultes. Ces anomalies se presentent
comme des anomalies purement
bronchiques (ou la structure vasculaire
est normale), comme des anomalies
purement vasculaires (oil I'arbre
bronchique s'est developpe normale-

ment), ou comme une association
d'anomalies bronchiques et vasculaires.
Les syndromes cliniques relies
a ces anomalies peuvent etre
consideres comme differents aspects
de I'echec possible du developpement
broncho-vasculaire. Chez I'adulte,
le kyste broncho-pulmonaire est
I'anomalie bronchique pure la plus
couramment rencontree, la
malformation arterio-veineuse est
I'anomalie vasculaire pure la plus
frequente et la sequestration est
I'anomalie mixte la plus courante.
Entre 1958 et 1978, 32 kystes
broncho-pulmonaires, 14 sequestrations
et 18 anevrismes parenchymateux
ont ete traites au Toronto General
Hospital. Des considerations
diagnostiques et therapeutiques font
croire que ('intervention chirurgicale
est indiquee dans la plupart des cas.

Foregut anomalies are recognized in
both children and adults, although in
adults the nature of the associated
clinical complaints or the radiologic
shadow may not be suggestive. Since
complications do occur treatment may
be required.
Types of Anomaly
Pure Bronchial (Table I)
Simple anomalies.—These consist
only of abnormalities in the process of
Table I

bronchial budding (Fig. 1) and final
arborization into the adult alveolar
pattern. In these cases the blood sup
ply to the lung is normal.
Parenchymal cysts (or cystic bronchiectatic cavities).—These cysts may
increase in size (infantile lobar em-

Fig. la

Developmental Bronchopul
monary Disease*

Bronchial budding defects
Hypogenetic lung syndromes
Bronchial aplasia
hypoplasia
webbing
Congenital cystic (or ectatic)disease
Bronchogenic cysts
Defects in bronchial and vascular develop
ment
Pulmonary sequestration (peripheral)
Hypoplastic lung (total pulmonary se
questration)
Anomalies of vessels
Unilateral hyperlucent lung
Arteriovenous fistula (single or m ultiple)
Pulmonary venous varices

From the divisions of *thoracic
surgery and t diagnostic radiology,
Toronto General Hospital,
Toronto, Ont.
Presented at the 49th annual meeting
of the Royal College of Physicians
and Surgeons of Canada, Ottawa,
Ont., June 6, 1980
Fig. lb
Accepted for publication June 9, 1980
FIG. 1—Aplasia of left upper lobe
Reprint requests to: Dr. N.C. Delarue,
♦Congenital heart disease excluded.
bronchus. Arrow in b indicates site of
25 Donlea Dr., Toronto, Ont.
bronchial bud that has not developed.
M4G 2M1
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physema), develop secondary infection
or become the source of serious he
morrhage.1'4 In some instances an ob
structing web may be present proximal
to the cystic or cavitary change pos
sibly creating a ball-valve effect (Fig
2).

Bronchogenic cysts.— Although
commonly encountered near the root
of the lung, bronchogenic cysts may
be present in the mediastinum or in
the walls of the esophagus (Fig. 3).
They may produce bronchial com
pression or. rarely, re-establish bron
chial communication thereby increas
ing the likelihood of secondary infec
tion. Diagnosis is usually possible by
cytologic study of fine-needle aspi
rates.

depends on agenesis (or hypoplasia)
of the ipsilateral pulmonary artery,
accompanied by a reduction in the
size of the hemithorax. In pure age
nesis. hyperplasia of bronchial arteries
and transpleural collateral circulation
may produce reticular parenchymal
densities. With hypoplasia of the pul
monary artery, the chest appears bila
terally symmetrical.

Embryologic Considerations1’"8

For those who see these lesions rarely
in adults, a simplified concept of the
pathogenesis is helpful. In lung devel
opment (Fig. 4) budding of epithe
lium occurs from the ventral floor of
the foregut, growing into the mesen
chyme from which the tracheal and
bronchial wall structures are formed.
The combined epithelial and meso-

Mixed BronchiaI and Vascular
(Table I)
Other developmental lesions result
from abnormalities in bronchial bud
ding in association with anomalies in
the organization of the arterial and
venous blood supply.
Pulmonary sequestrations.— Usual
ly the lower lung field is affected peri
pherally by pulmonary sequestrations,
which characteristically become symp
tomatic when a late bronchial fistula
develops and recurrent infection oc
curs. The diagnosis can be established
by arteriography, which demonstrates
the aberrant systemic arterial supply
and, if present, the abnormal venous
drainage.
Hypoplastic
lung syndromes.—
When the changes in bronchial and
vascular development occur at the
root of the lung, hypoplastic lung syn
dromes (or total pulmonary sequestra
tions) may be found.
Congenital lesions can be disting
uished from acquired lesions such as
atelectasis or fibrosis (and fibrothorax). In acquired lesions the loss of
volume occurs after lung development
has been completed. Compensation is
accomplished by overinflation of the
contralateral alveoli distinguished by
widely spaced vascular markings in the
opposite lung. In contrast, the devel
opmental lesion creates loss of volume
before lung development is complete
and the opposite lung simply becomes
hyperplastic but retains normal vas
cular markings.

F IG . 3— Intram ural bronchogenic cyst,
lower esophagus.

Pure Vascular (Table I)
Anomalies of vascular development
may occur in the absence of any
important alteration in the pattern of
the bronchial tree.
Unilateral hyperlucent lung syn
drome.—The occurrence of this lesion
24

A rteriovenous fistulas.—These may
be single or multiple. A single fistula
usually produces only local com
plaints, hemoptysis being the most
serious. With multiple fistulas, sys
temic findings, notably cyanosis and
clubbing, are probable. Treatment is
frequently required in both cases.
Venous varices.—The patient with
venous varices is usually asymptomat
ic. The condition is recognized pri
marily because a radiologic abnormal
ity is detected. The risk of serious
bleeding demands continuing super
vision, although surgical treatment is
not necessary for the asymptomatic
patient.

Fig. 2c
FIG . 2— Bronchial web, left main
bronchus (arrows). Cystic disease, left
low er lobe.
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F IG . 4— Components of mediastinal
vascular plexus. Possible abnorm alities
include shunts: (a) pulm onary artery to
pulm onary vein, (b) bronchial artery to
pulm onary vein, (c) bronchial artery to
pulm onary artery, (d) derm atom e artery
to pulm onary vein (intercostal, abdom 
inal) and (e) derm atom e artery to azygos
system. PA r= pulm onary artery.
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dermal bud then enlarges into the sur
rounding mediastinal plexus of vessels,
where vascular communications exist
with the dorsal aorta (dermatome or
bronchial arteries), cardinal veins
(azygos system), pulmonary artery and
embryonic atrium. Subsequently, the
developing diaphragmatic partition in
sinuates itself between the mediastinal
and splanchnic portions of the enteric
plexus separating pulmonary or intrathoracic vessels from the vascular sys
tem below the diaphragm. In rare in
stances, vessels from below the dia
phragm may be so well developed that
their pulmonary distribution is pre
served through transdiaphragmatic
channels.
The organization of this complex
bronchovascular pattern into the or
derly anatomy of the lung might be
expected to break down and it is sur
prising that abnormalities are not en
countered more frequently.
Bronchial budding may be arrested
at any stage. If this happens before
bronchi form, a central bronchogenic
cyst results. As might be anticipated
bronchial communications are there
fore rare.
In addition, a supernumerary bud
may develop at a more distal part of
the foregut to grow within the eso
phageal wall, in the mediastinum or
extend into the mediastinal plexus.
In this location, vascular supply will
probably be abnormal because of the
relative inaccessibility of the pulmo
nary artery. Dermatome vessels are
uusually involved in this type of “se
questration”. If the sequestration de
velops before the lung has completed
its maturation it tends to be enveloped
by the enlarging pulmonary tissue, re
sulting in an intralobar location. If the
accessory bud develops later, as the
foregut migrates caudally, it may be
separate from the lung and appear
in an extralobar position.
Similarly, as the mediastinal plexus

is organized into pulmonary arteries
and veins, bronchial arteries and the
azygos system, anomalous communi
cations can result. These are listed in
Table II.
Clinical Syndromes
Bronchogenic Cysts

This study of developmental pul
monary disease in the adult covered
the period from Jan. 1, 1958 to Dec.
31, 1978. During that time 32 such
patients with bronchogenic cysts were
treated surgically at the Toronto Gen
eral Hospital with no serious postoper
ative morbidity or operative deaths.
The recognition of bronchogenic
cysts has been facilitated by the use
of fine-needle aspiration of intrathoracic lesions and cytologic examina
tion of the aspirate. The common
central location of these lesions made
attempts to obtain core tissue biopsies
dangerous but the safety of the fineneedle aspiration technique has en
couraged the investigation of hilar
lesions. The aspirate obtained is in
many cases pathognomonic in the
sense that the fluid obtained is packed
with respiratory epithelial cells. This
is not found in other conditions such
as pericardial or thymic cysts. Further
more, since bronchial communication
is so rare, carbon-laden macrophages
are not seen.
It should be noted that columnar
epithelial cells become rounded in
fluid and are not seen unless recently
desquamated. If they are found, a ter
minal bar and pink cilia may then be
demonstrated.
Histologically, the typical findings
are diagnostic. The cyst is lined with
ciliated columnar epithelium of respi
ratory type. Components of bronchial
wall structures are found in the wall
regardless of the degree of fibrosis

Table I I I - Age, Sex and Site of
Lesion for 14 Patients Who Had
Pulmonary Sequestration

Table I I — The Embryonic Mediastinal
Plexus: Anomalous Vascular Organization
Dermatome a rte rie s —* pulm onary veins

Characteristic

from dorsal aorta: above diaphragm
below diaphragm
(e.g., intralobar sequestration)
Dermatome a rte rie s -* azygos system
(e.g., extralobar sequestration)
Dermatome a rte rie s —* pulmonary artery

Age, yr (range 1 6 -6 0 )
< 20
20 - 29
30 - 39
40 49
>50
Sex
Male
Female
Site
Right lower lobe
Left lower lobe

1

(becomes drainage vessel)
(e.g., total pulmonary sequestration)
Pulmonary artery —> pulmonary vein
(e.g., arteriovenous fistu las)
(capillary interface is lacking)
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No. of
patients
5
1
6
1
1
9
5
7
7

present. These vary from islands of
cartilage to hyperplastic smooth
muscle and submucosal glands. The
enterogenous origin may also be
demonstrated by the presence of
striated muscle and, in rare instances,
squamous epithelium.
Although these are developmental
lesions found in the adult, they may
continue to increase in size and de
spite the rarity of secondary bronchial
communication, signs of obstruction
may finally appear.9 A definitive diag
nosis is important when choosing the
mode of treatment. Unless it is con
traindicated for some other medical
reason, surgical treatment is usually
chosen when the lesion is finally
identified. At operation dense fibrous
tissue reaction is usually found in the
surrounding tissues, increasing the
technical difficulty of resection. This
possibility is an additional considera
tion in advising early operation before
other complications develop and ap
preciably increase the risk of such
treatment.
Pulmonary Sequestration10'18

During the study, 14 patients with
pulmonary sequestration were seen; 12
sequestrations were intralobar and 2
extralobar (in keeping with the usually
reported 6:1 proportion). One addi
tional patient demonstrated total pul
monary sequestration.
There were no consistent sex or site
relationships apart from the location
in the lower lobe (Table III). Four
patients were asymptomatic (Table
IV). Ten had chronic complaints and
9 of these patients had a bronchial
communication. The symptoms were
thought to relate primarily to the
presence of the bronchocavitary con
nection19 that was a secondary oc
currence attributable to infection with
in the cystic space. The infection was
either hematogenous in origin or
spread from infective disease in the

Table IV —-Symptoms and Signs in 10 of 14
P atients Who Had Pulm onary
Sequestration*

Sign/Symptom
Cough
Acute infection of low er
1
respiratory tract
Purulent sputum
Abscess
Hemoptysis
Fluid level (radiologic sign)
Pain

No. of
patients
3

6
8
1

*4 patients w ere asym ptomatic.
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adjacent parenchyma. Of the 10 pa
tients with complaints (Table IV), 7
had been symptomatic for more than
1 year.
In view of the high percentage of
symptomatic disease and the persist
ing complaints to be expected in a
lower lobe location, the lesions were
considered surgical problems. There
was no postoperative mortality. Lo
bectomy was required in all 14 pa
tients who had resection because of
the extensive involvement of the lower
lobes. Three patients had appreciable
morbidity postoperatively. One patient
had such a large bronchocavitary
communication that the opposite lung
became “flooded” when the patient
was turned to the lateral position;
postoperative care in the respiratory
unit was required, including tracheos
tomy, before complete recovery was
ensured. A split endobronchial tube
had not been used in this instance. In
a second patient who had secretional
stasis postoperatively, bronchoscopy
was necessary before adequate tra
cheobronchial toilet could be achieved.
In the third patient, operated on for
uncontrolled sepsis, empyema devel
oped postoperatively necessitating rib
resection and open drainage. In all
cases the eventual result was satisfac
tory.
None of these cases demonstrated
the full blown picture of an accessory
lung bud with a separate pleural in
vestment. In only two cases were the
sequestrations extralobar; the venous
drainage was into the azygos system
(Fig. 5). The arterial supply was, how
ever, very variable. It has been

stressed that the main risk in surgical
treatment is the unanticipated finding
of a large artery in the inferior pul
monary ligament causing serious
bleeding (Figs. 6 and 7). Consequent
ly, in patients harbouring an inflam
matory mass lesion or an abscess iq
either lower lobe posteromedially
(Figs. 8 and 9), arteriography is war
ranted,20 particularly if there is no
evidence of bronchiectasis or an ob
vious source for anaerobic sepsis.
In this series, 12 of the abnormal
arteries arose directly from the aorta;
9 arose from above the intrathoracic
portion and 3 arose from the abdom
inal aorta although they coursed
through the aortic foramen (Fig. 10).
In one patient the artery arose from
an intercostal vessel and in another
from the renal artery. Of the nine
patients with abnormal vessels arising
from the intrathoracic aorta, there
were multiple vessels in four.
Hypoplastic lung.—One patient
showed signs of total pulmonary se
questration. The developmental anom
aly occurred at the origin of the right
lung bud21,22 (Figs. 1 1 and 12) in as-

f
I
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1
FIG .
6— E xtralobar
sequestration,
A berrant arterial supply from intrathoraeic aorta (anteroposterior view).

F IG .
5—E xtralobar
sequestration.
A berrant venous drainage— hemiazygos
system.
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sociation with a failure of organization
of the mediastinal plexus that af
fected many of its tributaries (Figs.
13 to 17). There was hyperplasia of
dermatome vessels supplying the hypo
plastic lung, involving the right bron
chial artery (Fig. 17). Pulmonary
vascular drainage took place via the
hypoplastic right main pulmonary ar
tery which was in this instance a
drainage vessel (Fig. 16). In addition,
there was atresia (amounting to almost
complete agenesis) of the right main
bronchus with only a minute opening
connecting with a fluctuating air-fluid
level within the hemithorax (Fig. 12).
This opening could not be recognized
bronchoscopically or by bronchographic study. In keeping with these rela
tionships a perfusion scan showed no
activity and the ventilation scan de
monstrated only a faint blush late in

FIG. 7— E xtralobar
sequestration,
A berrant arterial supply (lateral view).
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FIG .
8— E xtralobar
sequestration,
R etrocardiac abscess (large arrows) in
left lower lobe with air-fluid level
(small arrows).

FIG . 9— E xtralobar
sequestration.
Abscess in posterior segment, left lower
lobe.

T H E CAN AD IA N JO U R N A L O F SURGERY

In arriving at a working diagnosis,
one may have to utilize all available
investigative maneuvers. Broncho
scopy, bronchography, pulmonary an
giography, aortography with individual
arteriography as required and both
perfusion and ventilation lung scan
ning may be required if the total
derangement is to be clearly identified.
However, the plain films may provide
the necessary clues.23,24 The acquired
lesions, such as atelectasis and pul
monary fibrosis, that develop after
early childhood, are associated with
compensatory emphysema of the op
posite lung which becomes radiologically hyperlucent with widely separ
ated vascular markings. In contradi
stinction, in developmental anomalies
where the loss of volume of the hypo
plastic lung occurs before develop
ment of the normal lung has ceased,
there is continuing hyperplasia and no
evidence of overinflation or “emphy
sema”. It should be noted that pul
monary development may continue up

the cycle as a result of the minute
bronchial communication.
Although the patient had suffered
from recurrent infection of the right
lower respiratory tract for the preced
ing 5 years (up to 1971) none of these
episodes had been serious and the
roentgenograms -remained unchanged
from 1961 to 1971. Consequently, sur
gical treatment was not advised al
though
the prognosis remained
guarded. There are, however, many
similar reports in which the lesion
caused no other complaints until the
patient died from other causes. In
true agenesis there are usually no
symptoms.

to 8 years of age and therefore ac
quired lesions occurring in infancy
and early childhood may not be re
cognized in this fashion.
Vascular Anomalies
In another group of patients the
anomaly affects intrapulmonary vas
cular development alone.
Hyperlucent lung25'27.— In the uni
lateral hyperlucent lung syndrome ac
quired abnormalities may mimic the
developmental anomaly. In addition
to lobar “emphysema” of infancy,
these abnormalities include the “disap
pearing lung” syndrome (giant bulla
or pneumatocele), other “ball-valve”
bronchial obstructions and the oligem-

FIG. 13—Total pulmonary sequestra
tion. Pulmonary angiogram shows normal
vascular markings in left lung. Right
main pulmonary artery does not fill.

FIG. 11—Total pulmonary sequestra
tion. Hypogenesis of right lung.

Fig. 10c

FIG. 12—Total pulmonary sequestra
tion. Hypoplasia of right main bron
chus— faint aeration of hypoplastic right
lung is seen (arrows).

FIG.
10—Intralobar sequestration.
Aberrant artery from abdominal aorta.
Arrows indicate mass lesion.
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FIG. 14— Aberrant arterial
from inferior phrenic artery.
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ic lung distal to arterial occlusion, due
to thrombosis or embolism. The
Swyer-James syndrome is thought to
result from episodes of acquired obli
terative bronchitis or bronchiolitis,
with the induction of collateral ventil
ation leading to air trapping and re
duction in calibre of the regional
pulmonary vessels.
The congenital vascular abnormali
ties include agenesis and hypoplasia
of the pulmonary artery. The thoracic
cage in patients with a hypoplastic ar
tery is symmetrical whereas in agene
sis there is a reduction in volume and
loss of symmetry. In these cases surgi
cal intervention is not warranted be
cause the situation remains stable and
serious complications rarely occur.

Arteriovenous
fistulas"*. — These
right to left shunts may be single or
multiple, large or small. The small
shunts rarely cause symptoms and the
main complication is recurrent hemop
tysis or interstitial bleeding which may
require therapy. This is the usual case
when a single fistula is present, but
systemic complaints such as cyanosis
or digital clubbing may become ap
parent with larger shunts which are
frequently associated with multiple
fistulas (Fig. 18). A very large single
fistula may occasionally produce the
same picture. If the single fistula is
large, a machinery type of murmur
is pathognomonic and roentgenograms
may show the very large vessels (ar
tery and vein) supplying the fistula

(Fig. 19). The danger of the shunt,
when systemic signs are demonstrable,
lies not only in the risk of hemor
rhage but also in the premature onset
of congestive failure. Although it has
been suggested that fhe lesion may act
as a focus of intimal infection we have
not recognized this complication.
Once the syndrome has declared
itself, surgical treatment is advisable.
Preoperative angiography will indicate
the number of lesions present and their
location. Both lungs may be affected.
In dealing with multiple small aneu
rysms local excision is the treatment
of choice (enucleation or wedge re
section) unless the lesions are con
fined to a single lobe, when lobectomy
may be simpler. Because pressure

FIG. 17— Pulmonary artery (arrows)
as drainage vessel for hypoplastic lung.
FIG. 15— Aortogram shows filling of
right bronchial artery (arrows) and inter
costal vessels supplying hypoplastic lung.

Fig. 18b
FIG. 16— Arteriogram of right bron
chial artery showing vascular supply of
hypoplastic lung.
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FIG. 18— Multiple bilateral arteriovenous fistulas, (a) Roentgenogram showing
multiple shadows (arrows) of irregular size and shape, (b) Pulmonary angiogram
showing multiple arteriovenous fistulas.
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within the system is low, it is difficult
to identify the lesion by palpation
unless colour changes indicate its
location subpleurally. Every attempt
must be made, therefore, to ensure
the most accurate interpretation of the
angiograms preoperatively.
Venous varices2*.—The pathogenesis
of these lesions is not clearly estab
lished; they are thought to be asso
ciated with pulmonary venous hyper
tension due to mitral valve disease or
obstruction by thrombosis or stenosis.
As far as can be determined venous
varices remain asymptomatic unless
hemorrhage occurs. There is no evi
dence of cyanosis, petechiae, clubbing
or polycythemia. They are commonly
identified during the investigation of
a radiologic shadow encountered on
routine chest roentgenography and are

A simplified clinical classification
(Table I) of the developmental ano
malies in the lung that may be seen in
the adult is useful since it may alert
the physician or surgeon to the pos
sibility of these uncommon lesions.
Establishment of a definite diag
nosis is important because the com
plications are serious and disabling.
Only in the uncomplicated hyperlucent and hypolucent lung syndromes
is conservative management preferred
and even then problems may arise
that will demand treatment; for ex

FIG . 19—Single large arteriovenous
fistula producing cyanosis, clubbing and
m urm ur, (a) Lateral tom ogram show
ing large vessels (arrows) supplying fis
tula. (b) A nteroposterior tom ogram iden
tifies central lesion.

F IG . 20— A sym ptom atic pulm onary varices, (a) R ight paracardiac shadow ,
(b) Lateral film showing irregular lobulated lesion over in ferior p u lm onary vein
(arrows), (c) N orm al bronchogram . (d) Pulm onary angiogram (venous phase)
identifying nature of lobulated shadow.
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managed conservatively unless com
plications develop (Fig. 20). A con
genital origin is presumed when other
pathogenetic mechanisms have been
excluded.
Summary

ample, space-occupation (and recur
rent infection) may require treatment
in the “obstructive” types of hyperlucent change and disabling infection
may necessitate treatment in cases of
total sequestration.
Recognition in the adult of any
bronchopulmonary lesions of develop
mental origin warrants consideration
of surgical therapy either as a means
of completing the diagnostic appraisal
when obscure disease is present or as
a means of treating serious complaints
and as prophylaxis for anticipated
complications.
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Fig. 20b

/

THE CANADIAN JOURNAL OF SURGERY

Fig. 20d

29

4

an acclaimed antiarthritic
now enters the world of
mild to moderate pain relief

Motrin
Tablets
C lin ic a l u s e in m o re th a n 6 ,0 0 0 ,0 0 0
p a tie n ts h a s s h o w n th e s a fe ty a n d
e ff ic a c y o f M o trin in rh e u m a to id a r
th r itis a n d o s te o a rth ritis . In d ic a tio n s
fo r M o trin n o w a re e x p a n d e d to

in c lu d e re lie f o f m ild to m o d e ra te p a in
a c c o m p a n ie d b y in fla m m a tio n , e.g.,
m u s c u lo s k e le ta l tra u m a ...p o s td e n ta l
e x tr a c tio n p a in ...p a in a s s o c ia te d
w ith d y s m e n o rrh e a .

C lin ic a l s tu d ie s h a v e d e m o n s tra te d
th e s a fe ty a n d e ff ic a c y o f M o trin
4 0 0 m g ta b le ts .1

M otrin 400 mg
Sig: t q 4-6h prn pain
-4

PAAB
CCPP

Upjohn

THE UPJOHN COMPANY OF CANADA
865 YORK MILLS ROAD
DON MILLS. ONTARIO

1. Data on file. The Upjohn Company
803

REGISTERED TRADEMARK MOTRIN

CE 1775.1A

(ibuprofen)
Product Information
Action: Ibuprofen has demonstrated anti-inflammatory,
analgesic and antipyretic activity in animal studies
designed to specifically demonstrate these effects.
Ibuprofen has no demonstrable glucocorticoid effect.
Following a single 200 mg dose of ibuprofen in humans,
useful blood levels were demonstrable in 45 minutes and
still present in six hours but at barely detectable levels.
Peak levels occurred at approximately one hour after
ingestion. Levels were lower when taken in conjunction
with food.
Ibuprofen is rapidly metabolized and eliminated in the
urine. The excretion of ibuprofen is virtually complete 24
hours after the last dose. The serum half-life of ibuprofen
is 1.8 to 2 hours. There is no evidence of drug accumula
tion or enzyme induction.
Ibuprofen has been found to be less likely to cause
gastro-intestinal bleeding in doses usually used than is
acetylsalicylic acid.
Clinical trials in man have shown activity of a dose of
1200 -1800 mg of ibuprofen daily to be similar to that of
3.6 grams of acetylsalicylic acid daily.
Indications and Clinical Uses: Motrin (ibuprofen) is
ind ica te d for the tre a tm e n t of rheum atoid and
osteoarthritis. Motrin is also indicated for the relief of
mild to moderate pain, accompanied by intlammation, in
conditions such as musculo-skeletal trauma and post
dental extraction. Motrin is also indicated for the relief of
pain associated with dysmenorrhea.
Contraindications: Ibuprofen should not be used in
patients who have previously exhibited hypersensitivity
to it, or in individuals with the syndrome of nasal polyps,
angioedema and bronchospastic reactivity to acetyl
salicylic acid or other nonsteroidal anti-inflammatory
agents, (see WARNINGS).
Ibuprofen should not be used during pregnancy, in
nursing mothers or in pediatric patients because its
safety under these conditions has not been established.
Warnings: Anaphylactoid reactions have occurred in
patients with known A.S.A. hypersensitivity (see
CONTRAINDICATIONS).
Peptic ulceration and gastrointestinal bleeding, some
times severe, have been reported in patients receiving
ibuprofen. Peptic ulceration, perforation, or severe
gastrointestinal bleeding can have a fatal outcome, and
although few such reports have been received with
ibuprofen, a cause and effect relationship has not been
established. Ibuprofen should be given under close
supervision to patients with a history of upper gastro
intestinal tract disease.
Precautions: Blurred and/or diminished vision, scoto
mata, and/or changes in colour vision have been reported.
If a patient develops such complaints while receiving
ibuprofen, the drug should be discontinued and the
patient should have an ophthalmologic examination.
Fluid retention and edema have been reported in
association with ibuprofen, therefore, the drug should be
used with caution in patients with a history of cardiac
decompensation or renal disease.
Ibuprofen, like other nonsteroidal anti-inflammatory
agents, can inhibit platelet aggregation but the effect is
quantitatively less and of shorter duration than that seen
with acetylsalicylic acid. Ibuprofen has been shown to
prolong bleeding time (but within the normal range) in
normal subjects. Because this prolonged bleeding effect
may be exaggerated in patients with underlying hemo
static defects, ibuprofen should be used with caution in
persons with intrinsic coagulation defects and those on
anticoagulant therapy.
Patients on ibuprofen should be cautioned to report to
their physicians signs or symptoms of gastrointestinal
ulceration or bleeding, blurred vision or other eye
symptoms, skin rash, weight gain, or edema.
When ibuprofen is added to the treatment program of
patients who have been on prolonged corticosteroid
therapy, and it is decided to discontinue this therapy, the
corticosteroid should be tapered slowly to avoid
exacerbation of disease or adrenal insufficiency.
Aseptic meningitis has been reported in connection with
ibuprofen therapy in patients with systemic lupus
erythematosus. Such patients may also develop hyper
sensitivity reactions to ibuprofen such as fever, rash or
abnormal liver function more often than those with other
disorders. Caution should therefore be exercised when
considering ibuprofen therapy for patients with
systemic lupus erythematosus.
Drug Interactions
Coumarin-type anticoagulants - Several short-term con
trolled studies failed to show that ibuprofen significantly
affected prothrombin times or a variety of other clotting
factors when administered to individuals on coumarintype anticoagulants. However, because bleeding has
been reported when ibuprofen and other nonsteroidal
anti-inflammatory agents have been administered to
patients on coumarin-type anticoagulants, the physician
should be cautious when administering ibuprofen to
patients on anticoagulants.
A.S.A.: Animal studies show that A.S.A. given with non
steroidal anti-inflammatory agents including ibuprofen
yields a net decrease in anti-inflammatory activity with
lowered blood levels of the non-A.S.A. drug. Single dose
bioavailability studies in normal volunteers have failed
to show an effect of A.S.A. on ibuprofen blood levels.
Correlative clinical studies have not been done.
Adverse Reactions: The following adverse reactions
have been noted in patients treated with ibuprofen:

Note: Reactions listed below under Causal Relationship
Unknown are those which occurred under circu m 
stances where a causal relationship could not be
established. However, in these rarely reported events,
the possibility of a relationship to ibuprofen cannot be
excluded.
Gastrointestinal:The adverse reactions most frequently
seen with ibuprofen therapy involve the gastrointestinal
system.
Incidence 3 to 9%: nausea, epigastric pain, heartburn
Incidence 1 to 3%: diarrhea, abdominal distress, nausea
and vomiting, indigestion, constipation, abdominal
cramps or pain, fullness of the gastrointestinal tract
(bloating or flatulence).
Incidence less than 1%: gastric or duodenal ulcer with
b le e d in g a nd/or p e rfo ra tio n , g a s tro in te s tin a l
hemorrhage, melena. hepatitis, jaundice, abnormal liver
fu n c tio n (SGOT. serum b iliru b in and a lk a lin e
phosphatase).
Central Nervous System:
Incidence 3 to 9%: dizziness
Incidence 1 to 3%: headache, nervousness
Incidence less than 1%: depression, insomnia
Causal relationship unknown: paresthesias, hallucina
tions. dream abnormalities.
Dermatologic:
Incidence 3 to 9%: rash (including maculopapular type)
Incidence 1 to 3%: pruritis
Incidence less than 1%: vesiculobullous eruptions,
urticaria, erythema multiforme
Causal relationship unknown: alopecia. StevensJohnson syndrome.
Special Senses:
Incidence 1 to 3%: tinnitus
Incidence less than 1%: amblyopia (blurred and/or
diminished vision, scotomata and/or changes in colour
vision). Any patient w ith eye com plaints durin g
ibuprofen therapy should have an ophthalmological
examination (see PRECAUTIONS).
Causal relationship unknown: conjunctivitis, diplopia,
optic neuritis.
Metabolic:
Incidence 1 to 3%: decreased appetite, edema, fluid
retention. Fluid retention generally responds promptly to
drug discontinuation (see PRECAUTIONS).
Hematologic:
Incidence less than 1%: leukopenia and decreases in
hemoglobin and hematocrit
Causal relationship unknown: hemolytic anemia, throm
bocytopenia, granulocytopenia, bleeding episodes (e.g.
purpura, epistaxis. hematuria, menorrhagia).
Cardiovascular:
Incidence less than 1%: congestive heart failure in
patients with marginal cardiac function, elevated blood
pressure
Causal relationship unknown: arrhythmias (sinus tachy
cardia, sinus bradycardia, palpitations).
Allergic:
Incidence less than 1%: anaphylaxis (see CONTRA
INDICATIONS).
Causal relationship unknown: fever, serum sickness,
lupus erythematosus syndrome.
Endocrine:
Causal relationship unknown: gynecomastia, hypo
glycemic reaction.
Renal:
Causal relationship unknown: decreased creatinine
clearance, polyuria, azotemia.
Symptoms and Treatment of Overdosage: A nineteen
month old child weighing 12 kg ingested from 2800 to
4000 mg and presented with apnea, cyanosis and
responded only to painful stimuli. Oxygen and paren
teral fluids were given and at 12 hours she appeared
completely recovered. Two other children (10 kg each)
ingested 1200 mg of ibuprofen each and there were no
signs of acute intoxication or late sequelae. A 19 year old
male who had ingested 8000 mg of ibuprofen reported
dizziness, and nystagmus was noted. He recovered with
no reported sequelae after parenteral hydration and
three days' bed rest.
In cases of acute overdosage, the stomach should be
emptied by vomiting or lavage, though little drug will
likely be recovered if more than an hour has elapsed
since ingestion. Because the drug is acidic and is
excreted in the urine, it is theoretically beneficial to
administer alkali and induce diuresis.
Dosage and Administration: Rheumatoid arthritis and
osteoarthritis: The initial daily dosage in adults is
1200 mg divided into 3 or 4 equal doses. Depending on
the therapeutic response, the dose may be adjusted
downward or upward. The daily dosage should not
exceed 2400mg.
Maintenance therapy, once maximum response is
obtained, will range from 800 to 1200 mg per day.
Mild to moderate pain associated with inflammation,
dysmenorrhea: 400 mg repeated as required every 4 to 6
hours. The daily dosage should not exceed 2400 mg.
Children: Due to the lack of clinical experience, ibu
profen is not indicated for use in children under 12 years
of age.
Supplied: 200 mg (yellow) , 300 mg (white), 400 mg
(orange) sugar-coated tablets and 600 mg (peach) filmcoated tablets in bottles of 100 and 1000.
Product monograph available on request.
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SESAP III Question
Items 474-478

(A)
(B)
(C)
(D)

Peutz-Jeghers syndrome
G ardner’s syndrome
Both
Neither

474. Bone and soft-tissue tumors
475. Skin and buccal pigmentation
476. Inherited as Mendelian autosomal dominant
477. Jejunum or ileum nearly always involved
478. Associated with high incidence of cancer

F o r each numbered phrase, or statement, your answer should be:
A
B
C
D

if the item is associated
if the item is associated
if the item is associated
if the item is associated

with (A) only,
with (B) only,
with both (A) and (B),
with neither (A) nor (B).

F o r the critique of Items 474-478 see page 99 of this issue.
(Reproduced by permission from SESAP III Syllabus: Surgical Education and Self-assessment Program No. 3.
F or enrolment in the Surgical Education and Self-assessment Program No. 3, please apply to the American
College of Surgeons, 55 East Erie St., Chicago, IL 60611.)
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zomax

HIGHLY EFFECTIVE IN
ACUTE PAIN

HIGHLY EFFECTIVE
ANALGESIC
As clinically demonstrated in
controlled comparative studies
vs single-entity and
combination analgesicsinvolving over 4400 patients on
ZOMAX with acute or chronic
pain-and employing the
classical reference models for
assaying the relative efficacy
of analgesics

zomax
HIGHLY EFFECTIVE IN
CHRONIC PAIN

Sprains, strains, fractures...
“The results indicate that from
the standpoint of both
effectiveness and tolerability
zomepirac represents a useful
alternative to existing analgesic
agents for the management of
acute orthopedic pain.” 2

zomax
.. the most exciting recent
development in analgesic
drugs is the emergence of
peripherally acting agents that
are clearly superior to the usual
dose of aspirin and compare
favorably with the analgesic
combination products...
Zomepirac is a prototype of this
therapeutic class,.. ,” 1

A SINGLE ZOMAX TABLET...
90% OF PATIENTS REPORTED
PAIN RELIEF
" A LOT"

"MODERATE"

29%

37%

"CO MPLETE”

FINAL GLOBAL EVALUATIONS
OF TWO STUDIES ON CHRONIC
ORTHOPEDIC PAIN
Chronic degenerative joint pain: 111 patients

104 (93%)

Number and percent
responding to ZOMAX therapy
(m inim al to complete)

EFFECTIVE FROM THE
FIRST TABLET

4
%

ZOMAX.. .“will provide a
significant contribution to the
multifaceted therapeutic
approach required for optimum
management of patients with
chronic orthopedic pain.” 4

"A LITTLE”
20%
"NONE"

10%

J

Total number of patients: 73
Mean duration of therapy: 4.8 days
FINAL GLOBAL EVALUATIONS...
96% RESPONSE TO THERAPY
MARKED

MODERATE

MINIMAL

30 %

44%

22 %

Chronic orthopedic pain: 244 patients 180 (74%|

- THE FIRST COMPREHENSIVE NON-ADDICTING
AN ALG ESIC.. .comprehensive because of its
broad use in the many dimensions of pain

zomax

zomax

NON-NARCOTIC
NON-ADDICTING
ANALGESIC

SUPERIOR OR AT LEAST
EQUIVALENT TO APCf
CODEINE COMBINATIONS

Structurally and
pharmacologically, Z O M A X
zomepirac sodium is a non
narcotic analgesic and has not
demonstrated addiction or
dependency potential.3,9

POST ORAL SURGICAL PAIN

A Lot

\

Zomepirac 100

Some-

zomax

2 APC/Codeine 6 0 > ^

SIGNIFICANTLY SUPERIOR
TO ASA
A Lot

zomax
NO DEVELOPMENT OF
TOLERANCE

A Little___________________ . . .

\

Adapted Irom Cooper5

POST ORAL SURGICAL PAIN
'l l

1

2

3
4
TIME (Hours)

5

6

CONSTANT MEAN DAILY DOSES OVER A 12-MONTH PERIOD
Adapted trom Honig

Zomepirac 100

*APC contains: ASA 227 mg, phenacetin 162 mg &
caffeine 32 mg. This specific combination not
available in Canada.

Some
I

Aspirin 650

/
A Little

Placebo

'h

Adapted Irom Cooper5
1
2
3
TIME (Hours)

4

“Results... were quite
surprising to us, since we
have not previously shown a
single-entity drug which is
not a narcotic or narcotic
antagonist to be superior to
650mg aspirin.” 5

“It is noteworthy that
zomepirac, a single-entity
analgesic, has been shown to
provide analgesia at least
equivalent to that afforded by a
narcotic combination without
unusual side effects.”6

zomax
SIGNIFICANTLY FEWER
SIDE EFFECTS THAN ASA
In Ruoffs study3, ZOM AX
“... had significantly fewer
adverse reactions and fewer
limiting adverse reactions than
did patients treated with
aspirin.”

9
260

12

107

“. . . no evidence of
development of tolerance
during extended therapy with
zomepirac.” 10

zomax
NO EVIDENCE OF
WITHDRAWAL SYMPTOMS
“... abrupt change from oral
zomepirac to aspirin
demonstrated no evidence of
withdrawal symptoms.” 11

zomEix
“... is unlikely to be abused.” 11

NEW...
FOR THE MANY
DIMENSIONS OF PAIN...
TABLETS 100 mg

zomax

zomepirac sodium

The first comprehensive
non-addicting
analgesic
Prompt and prolonged action
Significantly effective analgesia
No development of tolerance
Non-narcotic, non-addicting
Well tolerated in both
acute and chronic pain

PRESCRIBING INFORMATION

ACTION: ZOMAX zomepirac sodium is a pyrrole-acetic acid salt with
analgesic and anti-inflammatory properties qualitatively similar to
other non-steroidal anti-inflammatory drugs. In clinical trials it has
been found to be useful as an analgesic agent.
Zomepirac has an analgesic effect within one hour of administration,
and a duration of action usually of at least four hours. Peak plasma
concentrations are achieved within one hour and the plasma half-life
is approximately four hours.
INDICATIONS AND CLINICAL USE: ZOMAX zomepirac sodium has
been found useful for the relief of pain.
It has been found to be of value for the relief of moderately severe
pain in post-operative patients in cases where oral analgesics can
be used.
CONTRAINDICATIONS: Contraindicated in patients with peptic ulcer
or any other active inflammatory disease of the G.I. tract, patients
having demonstrated hypersensitivity to it and in patients in whom
ASA and other non-steroidal anti-inflammatory drugs induce bronchospasm, rhinitis or urticaria.
WARNINGS: Safe conditions for use in patients with marked im 
pairment of renal or hepatic function have not been established.
Patients with less severe renal impairment may require lower doses,
and kidney function tests should be performed periodically.
Give under close supervision to patients with a history of G. I. disor
ders as peptic ulceration and gastrointestinal bleeding have been
reported. Safety in pregnancy, lactation and in children under 12
have not been established.
PRECAUTIONS: Elevations of BUN and serum creatinine, and an in
crease of urinary tract infections have also been reported in clinical
trials with zomepirac. Consider risk-benefit and maintain clinical sur
veillance when using zomepirac for prolonged periods. Perform
periodic kidney function tests, particularly in patients who may take
the drug for three months or more.
Since zomepirac sodium inhibits platelet function and prolongs
bleeding time, patients with coagulation disorders should be care
fully monitored. Since mild peripheral edema has been reported in
some patients on long-term zomepirac sodium therapy, use with
caution in patients with edema, hypertension and compromised
cardiac function.
DRUG INTERACTIONS: Concomitant administration of high doses of
salicylates and zomepirac are not recommended. Ophthalmologic
examination should be carried out at periodic intervals.
ADVERSE REACTIONS: Gastrointestinal: Side effects in order of
decreasing frequency: nausea, diarrhea, G.l. distress, flatulence,
abdominal pain, constipation, dyspepsia, vomiting, anorexia and
gastritis. Ulceration (1 %) and G.l. bleeding (0.7%) have been noted.
Urogenital: As with other drugs which inhibit prostaglandin syn
thetase, urinary tract infection, cystitis, urinary frequency, elevated
BUN/serum creatinine and nocturia have been reported at a total
incidence of 3% to 7%.
Dermatological: Rash, pruritus, skin irritation, sweating and urti
caria have been observed.
Central Nervous System: Dizziness, drowsiness, headache and
insomnia have been reported.
Cardiovascular: Mild edema and hypertension have been observed.
OVERDOSAGE: The stomach should be emptied by induction of
emesis or by gastric lavage. Follow by administration of activated
charcoal.
DOSAGE AND ADMINISTRATION: One 100 mg tablet every four to
six hours as required. For milder pain 50 mg (1/2 tablet) every four
to six hours may be adequate. Doses larger than 400 mg. daily have
not been extensively studied. The long-term safety and efficacy
have not been established. Zomepirac sodium is not recommended
for use in children.
DOSAGE FORM: ZOMAX zomepirac sodium is available as scored,
pale yellow, hexagonal 100mg tablets, imprinted "M cN EIL" and
“ ZOMAX", each containing zomepirac sodium dihydrate equivalent
to 100 mg of zomepirac (free acid).
Product monograph available on request.
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Scapulectomy for Soft Tissue Sarcoma
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A. T u r n bu ll , md , msc , facs, frcs [ c], P. B lum encranz , md , facs and J. Fortner , md , facs
Between 1961 and 1978, 19 patients
with primary soft tissue sarcomas
were treated by resection of part or
all of the scapula and musculoaponeurotic attachments.
Recurrence-free survival was from
2 to 18 years (mean 10.7 years]
in all six patients with a histologically
low-grade fibrosarcoma and from
2.5 to 9 years (mean 4.9 years) in
three of six patients with high-grade
tumours. In all 12 patients the margin
of resection was satisfactory. In
contrast, only two of seven patients
with high-grade sarcomas and gross
or microscopically involved resection
margins were alive 1 year after
operation.
Long-term salvage or cure of soft
tissue sarcomas at this or other sites
depends upon the histologic grade
of the tumour and the feasibility of an
adequately wide monobloc excision.
Adjunctive measures to diminish
the likelihood of local recurrence and
to avoid amputation in marginal
situations include intraoperative
brachytherapy (with iodine-125 or
iridium-192) and supplemental external
radiotherapy. Recent experience
with intensive multiple-agent
chemotherapy indicates an appreciable
reduction in the occurrence of
systemic metastases from tumours
with this potential.

patients, la marge de resection fut
satisfaisante. A I’oppose, seulement
deux des sept patients ayant un
sarcome tres actif et une marge de
resection macroscopiquement ou
microscopiquement atteinte etaient
vivants 1 an apres I'operation.
La survie prolongee ou la guerison
des patients souffrant de sarcomes
des tissus mous depend de I'activite
histologique de la tumeur et de la
possibility de proceder a une excision
monobloc suffisamment etendue.
Les mesures d'appoint destinees a
reduire le risque de recidive locale
et a eviter I'amputation dans les
situations douteuses incluent la
brachytherapie peroperatoire
(a l'iode-125 ou a l'iridium-192) et
un supplement de radiotherapie
externe. L'etude recente de la
polychimiotherapie intensive indique
une reduction appreciable de
I'apparition de metastascr ^"oralisees
provenant de ces tumeurs.
Partial or complete resection o f the
scapula and attached musculoaponeurotic tissues is an accepted technique
for the treatment o f primary malignant
bone tumours. A review of 26 such
patients from the Memorial SloanKettering Cancer Center in New York
was published in 1965.1 Isolated re
ports o f resection for nonosseous tu
mours o f the shoulder girdle2'7 and
for metastatic involvement o f the
scapula6,8 were found during a review
o f the literature which began with the
first description of scapulectomy by
Syme in 1864.9
W e wished to determine the results
o f monobloc excision o f sarcomas
arising in soft tissues attached to the
scapula. Treatment failures were anal
ysed according to adequacy of surgical
margins and histologic grading. W e
also describe adjuvant measures cur
rently used to improve patient salvage.

Entre 1961 et 1978, 19 patients
souffrant d'un sarcome des tissus
mous ont ete traites par resection
d'une partie ou de I'ensembie de
I’omoplate et des attaches musculoaponevrotiques.
Le temps de survie sans recidive
a varie de 2 a 18 ans (moyenne de
10.7 ans) chez les six malades
souffrant d'un fibrosarcome
histologiquement peu actif et de
2.5 a 9 ans (moyenne de 4.9 ans)
chez trois des six malades ayant une
tumeur tres active. Chez ces 12

Patients and Methods
Records o f all operative, pathology
and follow-up data for 19 patients
with soft tissue sarcomas involving the
scapula, treated at the Memorial Sloan
Kettering Cancer Center between
1961 and 1978, were reviewed. The
ages o f 9 men and 10 women ranged
from 20 to 94 years (mean 50 years)
and all but 2 patients were Caucasian.
Distribution o f the tumours according
to cell type is listed in Table I.
Total scapulectomy implies removal

F rom the gastric and mixed tumour
service, M em oria l Sloan-Kettering
Cancer Center, New Y o rk , N Y
Presented at the 49th annual
meeting o f the R oy al College o f
Physicians and Surgeons o f Canada,
Ottawa, Ont., June 5, 1980
Accepted fo r publication May 31, 1980
R eprint requests to: D r. Alan D .
Turnbull, M e m o ria l Sloan-Kettering
Cancer Center, 1275 Y o rk Ave.,
New York, N Y 10021, USA
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o f the entire scapula and attached
musculature. In subtotal scapulectomy,
the glenoid fossa, coracoid process or
acromion is left in place. Partial
scapulectomy refers to removal o f a
variable amount o f bone and adjacent
soft tissues.
Each surgical procedure was con
sidered potentially curative only if the
margins o f resection were grossly and
microscopically free of tumour. A ll
other procedures were classified as
palliative.

Results
A ll six patients with low-grade fi
brosarcoma remain free o f disease
from 2 to 18 years (mean 10.7 years)
after curative partial or subtotal scapu
lectomy (Table II). O f the five patients
with high-grade malignant rhabdomy
osarcoma, one died 4 years after oper
ation o f other causes but without re
currence and another was lost to
follow-up. The other three are well
3, 5 and 9 years later. The patient
with malignant fibrous histiocytoma,
which arose in the portal o f previous
irradiation for Hodgkin’s disease, had
a rapidly recurring tumour despite
negative margins o f resection and died
2.5 years postoperatively. Attempts to
control the spread of this high-grade
malignant tumour by interscapulothoracic amputation, lung resections
for metastases and intensive chemo
therapy were unsuccessful.
The seven resections with com
promised margins for highly invasive
and metastasizing sarcomas were fail
ures except in one patient who was
free o f disease 3 years after partial
scapulectomy and postoperative irra
diation. An elderly patient with a
massive spindle and giant cell sarcoma
died o f multiple organ failure during

Table 1- Histologic Distribution of
Tumour in 19 Patients with Soft Tissue
Sarcoma of the Scapula

Cell type
Fibrosarcoma
Low grade
High grade
Rhabdomyosarcoma
Embryonal rhabdomyosarcoma
Spindle and giant cell sarcoma
Malignant fibrous histiocytoma
Synovial sarcoma
Malignant mesenchymoma
Liposarcoma
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No. of
patients
6
2
5
i
i
i
i
i
i
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the early postoperative period (Ta
ble III).
Because the options for adjuvant
therapy were limited during most of
this study, our results must be at
tributed to operation alone and reflect
the need for a concerted multidiscipli
nary approach to high-grade sarcomas
in this as in other areas of the body.
Of interest were three additional
patients who underwent partial scapulectomy and soft tissue resection
for metastatic disease. The two pa
tients with metastatic carcinoma of
the colon had resection for palliation
of disabling pain or fungation and
survived 6 and 18 months, respecti
vely. A unique situation was that of
a patient in whom a solitary focus of
metastatic Wilms’ tumour remained
after otherwise successful multimo
dality treatment; cure was effected
by resection.
Discussion

The technical aspects of scapular
resection have been well described
by others1,3'10 who have stressed the
importance of suturing the rotator cuff
tendon to the lateral end of the clavi
cle and suturing the severed ends of
the trapezius and deltoid muscles to
one another in order to stabilize the
humeral head. Reconstruction with

respect to function must not take
precedence over adequacy of resection
for infiltrating tumours arising in at
tached soft tissues. If the neurovas
cular bundle to the arm is involved,
interscapulothoracic amputation11 is
necessary. Preservation of a func
tional extremity in marginal situations
may also be achieved with the Tikhoff-Linberg procedure,12 or by using
iridium-192 afterloading catheters.13
Delayed recurrence or even control
of minimal but unresectable residual
disease may be achieved by this or
other brachytherapeutic techniques
such as iodine-125 implants.14 The
implant technique confines a high
dose of activity to the limited volume
of tissue at risk and allows supple
mental external irradiation in lesser
dosage to adjacent tissues at moderate
risk.
The observation that death follow
ing palliative resection in high-grade
sarcomas was due to systemic as well
as local recurrence and that half of
all patients with sarcoma will die of
pulmonary and other systemic metastases despite satisfactory local con
trol, emphasizes the important role of
combination chemotherapy for occult
micrometastases. Use of an intensive
six-cycled adjuvant protocol combin
ing induction and maintenance phases
has been associated, at this institution,

T a b le II — R e s u lts in 12 P a t ie n ts W ho Had C u r a tiv e R e s e c tio n
T y p e o f s c a p u le c to m y
p ro c e d u re
(n o . o f p a tie n ts )
P a r tia l ( 5 )

P a th o lo g y
(n o . o f p a tie n ts )
L o w -g r a d e fib ro s a rc o m a ( 4 )
R h a b d o m y o s a rc o m a ( 1 )
L o w -g r a d e fib ro s a rc o m a ( 2 )
R h a b d o m y o s a rc o m a ( 3 )
R h a b d o m y o s a rc o m a (1 )
M a lig n a n t fib ro u s
h is tio c y to m a ( 1 )

S u b to ta l (6 )

T o ta l ( 1 )

T y p e o f s c a p u le c to m y
p ro c e d u re
(n o . o f p a tie n ts )

O u tc o m e
N E D a t 2 , 5 , 1 1 a n d 18 y r
N E D a t5 y r
N E D a t 10 a n d 18 y r
N E D a t 3 a n d S y r?
DOC a t 4 y r
D 0 D a t 2 .5 y r a f t e r fo r e q u a r te r
a m p u ta tio n a n d c h e m o th e ra p y

R e s u lts in S ev e n P a t ie n ts W ho H ad P a llia tiv e R e s e c tio n

P a th o lo g y (n o . o f p a tie n ts )

P a r tia l ( 2 )

H ig h -g r a d e fib ro s a rc o m a ( 2 )

S u b to ta l (4 )

S y n o v ia l s a rc o m a (1 )
L ip o s a rc o m a (1 )

T o ta l ( 1 )

M a lig n a n t m e s e n c h y m o m a (1 )
R h a b d o m y o s a rc o m a ( 1 )
M a lig n a n t s p in d le an d
g ia n t c e ll s a rc o m a ( 1 )

O u tc o m e
D O D a t lO m o
N E D a t 3 y r a f t e r r a d io th e ra p y
DOD at 3 mo
DOD at 7 y r a fte r
m u ltip le o p e ra tio n s
DOD a t 5 mo
DOD a t 2 mo
P o s to p e ra tiv e d e a th ,
p a tie n t a g e d 94 y r

N E D = n o e v id e n c e o f d is e a s e , D O C = d ie d o f o th e r c au ses, D 0 D = d ie d o f d is e a s e .
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Conclusions

Monobloc excision of part or all
of the scapula and attached muscula
ture is a curative procedure for soft
tissue sarcomas when surgical marg
ins are adequate and the tumour is
histologically of low-grade malignancy.
In contrast, gross or microscopic in
volvement of resected margins and
histologically high-grade tumours are
the major reasons for treatment
failure. Methods currently used to
diminish local recurrence in marginal
situations include intraoperative brachytherapy and supplemental external
radiotherapy. Intensive multiple-agent
chemotherapy is indicated to reduce
the frequency of systemic metastases
in high-grade malignant sarcomas.
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Studies into the Mechanism of Reversal of Experimental
Acute Hepatic Failure by Hepatocyte Transplantation. 1
L eonard M akowka , md ,* L orne E. R otstein , md , frcs[c],* R udolf E. F a lk , md , frcs [ c ],*
Judith A. F alk , b sc,* R ichard Z uk , b sc,t B ernard L anger , md , frcs [ c], facs ,*
L aurence M. B lendis , md , f r c p ( lond ), f r c p [ c]$ and M. James P h il l ip s , md , t r c p [c ]§

for the increase in survival observed.
This factor appears to increase
the rate of endogenous regeneration
of the injured recipient liver.

The authors reported previously
that single cell suspensions of
syngeneic, allogeneic and xenogeneic
hepatocytes can significantly improve
survival in a rat model of acute
hepatic failure induced by
D-galactosamine. This report explores
the mechanism by which hepatocyte
transplantation reverses the
toxin-induced hepatic necrosis.
Radioautographic studies indicated
that intraperitoneally administered
hepatocytes labelled with tritiated
thymidine did not repopulate the
injured recipient liver. Hepatocytes
irradiated with 10 000 rad (i.e., the
cells were nonreplicating) also resulted
in a significant (P < 0.001) increase
in animal survival when given to rats
treated with D-galactosamine.
Experiments with subcellular fractions
of hepatocytes demonstrated that
an intact cell was not required and
that a heat stable “factor” (or factors)
present in the cytosol fraction, which is
not insulin or glucagon, is responsible

Les auteurs ont deja signale que des
suspensions cellulaires d'hepatocytes
syngeneiques, allogeneiques et
xenogeneiques peuvent ameliorer
significativement la survie de rats
chez qui on a provoque une
insuffisance hepatique aigue par
■’administration de D-galactosamine.
Cette publication explore les
mecanismes par lesquels une greffe
d’hepatocytes inverse la necrose
hepatique provoquee par la toxine. Des
etudes autoradiographiques indiquent
que des hepatocytes marques a la
thymidine tritiee administres par voie
intraperitoneale ne viennent pas
repeupler le foie malade du receveur.
Des hepatocytes ayant recu une
dose de radiation de 10 000 rad
(c. a d. des cellules incapables de
replication) ont aussi produit une
prolongation significative (P < 0.001)
du temps de survie lorsqu'ils ont ete
administres chez des rats traites
a la D-galactosamine. Des experiences
realisees avec des fractions
sous-cellulaires d'hepatocytes ont
demontre que I'integrite de la cellule
n'etait pas necessaire, et qu’un
“facteur” resistant a la chaleur,
present dans la fraction cytosolique
et different de I'insuline et du
glucagon, est responsable de
■'amelioration de survie observee.
Ce facteur semble accroitre la
vitesse de regeneration endogene du
foie malade du receveur.
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Acute fulminant hepatic failure with
coma presents the clinical hepatologist with a frustrating situation. D e
/

spite intensive medical and nursing
efforts, the death rates for this syn
drome range from 60% to 95 % 1'4 and
there has been no appreciable im
provement over the last 10 years. A
recent review by the acute hepatic
failure study group5 o f the American
Association for the Study o f Liver
Disease reported an overall mortality
o f 75% in 188 patients with ence
phalopathy.5 Although the rate o f ful
minant hepatic failure complicating
the course o f liver disease is low,6 it
usually affects the young, otherwise
healthy, individual. Every effort must
therefore be expended to improve the
prognosis in these patients.
The phenomenal ability o f the liver
to regenerate is well known.7 The
major aim in the treatment o f severe
hepatic failure is, therefore, to pre
serve life during the period o f max
imal hepatic insufficiency, so that the
liver can regenerate sufficiently to
allow recovery. A variety o f methods
have been used to provide temporary
liver support for patients with severe
hepatic failure. These include ex
change transfusion,8,9 charcoal hemoperfusion,10,11 plasmapheresis.12 total
body washout,13 cross-circulation and
cross-perfusion dialysis with a healthy
partner14"16 and extracorporeal whole
liver17,18 or liver cell perfusion.19
None o f these methods has improved
the survival rate.20 Although heteroto
pic allogeneic liver transplantation
can supply total metabolic support,
the operative procedure is extensive
and is associated with an extremely
high morbidity and mortality.21 Dial
ysis with the RP6 membrane has
produced some encouraging results
but these are still preliminary.22 Ortho
topic allogeneic liver transplantation
has been performed to replace the
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decompensated liver but is a formi
dable undertaking and only an occa
sional anecdotal report has indicated
successful treatment.23,24 The current
status of these procedures illustrates
the need for new, relatively simple
and more efficacious techniques.
The concept of hepatocyte trans
plantation to treat fulminant hepatic
failure has evolved from the provision
of replacement therapy for congenital
hepatic enzyme deficiency by the ad
ministration of single cell suspensions
of liver cells. Various authors have re
ported that suspensions of liver cells
transplanted as free grafts could lower
serum bilirubin levels in homozygous
jaundiced Gunn rats by supplying the
congenitally deficient enzyme, bili
rubin uridine diphosphate glucuronyl
transferase.25"26 Sutherland and asso
ciates27,28 used this method to treat ex
perimental acute hepatic failure and
have recently demonstrated the re
versal of toxin-induced hepatic necro
sis in the rat by syngeneic hepatocyte
transplantation.
Previous reports from our labora
tory have demonstrated that single cell
suspensions of syngeneic hepatocytes
could significantly improve survival in
rats with hepatic failure induced by
D-galactosamine.29 These observations
were extended to demonstrate the ef
ficacy and immunologic consequences
of allogeneic and xenogeneic hepato
cyte transplantation in the same
model.30,31 The method of harvesting
and storing hepatocytes from a large
animal (pig) liver with maintenance of
a high degree of viability was then
developed.30 These techniques are cur
rently being used for the harvesting
and banking of human hepato
cytes from neurologically dead donors
with intact circulation. On the basis
of the reported results, with the
absence of any overt or serious toxi
city in animals, a phase 1 clinical
trial for the use of allogeneic human
hepatocytes for the treatment of ful
minant hepatic failure was initiated at
this centre.
A more precise definition of the
mechanism of action of hepatocytes
in improving survival in experimental
acute hepatic failure would aid in the
rationale and design of further meth
ods of treatment. The hypothesis of
Sutherland and coworkers27 was that
hepatocytes provided temporary me
tabolic support. Our initial investiga
tions suggested a different mechanism.
This report describes subsequent
studies to define the mechanism for
the reversal of experimental acute
hepatic failure.
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Materials and Methods
Animals
In all the experiments described,
hepatocyte recipients were 2- to 4month old inbred male rats of the
Lewis (L) strain (Ag-Bl), weighing
280 to 330 g and purchased from
Microbiological Associates, Bethesda,
Md. and from Charles River Labora
tories, Wilmington, Mass. For each
specific experiment, L-strain rats from
the same supplier were used.
Allogeneic donor hepatocytes were
prepared from strains of rats differ
ing at the histocompatibility locus
from the Lewis strain by varying de
grees: (a) Fischer strain (Ag-Bl) from
Charles River Laboratories, (b) Buf
falo strain (Ag-B6), ACI strain (AgB4) and Buffalo X Lewis Fi hybrids
(Ag-B6 X Ag-Bl) from Microbiologi
cal Associates and (c) Wistar-Furth
strain (Ag-B2) from Sprague Dawley
Co., Madison, Wis.
Xenogeneic donor hepatocytes were
prepared from female Landrace X
English Saddleback swine weighing 15
to 20 kg and from male New Zealand
white rabbits, weighing 3 to 4 kg, pur
chased from Reimans Fur Ranch, St.
Agatha, Ont.
Induction of Acute Hepatic
Failure
We have previously reported29 that
the selective hepatotoxin D-galacto
samine hydrochloride (Sigma Chemi
cals, St. Louis, Mo.), 2.6g/kg body
weight, administered intraperitoneally
to L-strain rats resulted in reprodu
cible and lethal hepatic failure. This
dose produced a histologic picture of
panlobular necrosis of the liver with
centrilobular accentuation accompa
nied by markedly elevated serum bili
rubin, glutamic oxaloacetic transami
nase and glutamic pyruvic transami
nase levels. In all experiments
reported here, acute hepatic failure
was induced in L-strain rats in this
manner.

In all experiments, hepatocytes, su
spended in saline were given intra
peritoneally 48 hours after adminis
tration of the toxin at a dose of 4 x
107 cells per rat at a concentration of
2 X 107 cells/ml. The viability of
the hepatocytes was 85% to 95% as
assessed by trypan blue exclusion.

+ A

Irradiation of Hepatocytes

-1

Rat hepatocyte suspensions were
prepared as already described and
were then irradiated with 10 000 rad
(cesium source, Atomic Energy of
Canada Ltd.) so that these cells were
unable to replicate.
Radioautographic Studies
To determine whether transplanted
hepatocytes were repopulating the in
jured liver, rats with hepatic necrosis
induced by D-galactosamine were
treated intraperitoneally with hepato
cytes labelled with tritiated thymidine
(New England Nuclear, Boston, Mass.)
(Fig. 1). Labelled hepatocytes were
prepared by performing 70% hepatectomy on rats,33 followed by re
peated intraperitoneal doses of tri
tiated thymidine (100 ptCi, qSh for
7 days). Single cell suspensions of
hepatocytes were then prepared and
administered to rats treated with Dgalactosamine as described above. The
surviving recipients were sacrificed at
intervals for 2 weeks and liver sec
tions were examined by radioautogra
phy for the presence of labelled cells.
The liver specimens were fixed in
10% buffered formalin, embedded in
paraffin and sections cut. These were
“deparaffinized”, stained with periodic
acid-Schiff (PAS), air dried and coat
ed with Kodak NTB3 emulsion. After
coating, the sections were stored desic
cated at 4°C for 2 weeks. They
were then developed and counter-

A*

A

A

A*

V
►

-♦

v
'f

Isolation of Hepatocytes
Rat hepatocytes were harvested by
a modification29 of the method of
Berry and Friend32 of two-step ex-vivo
perfusion and collagenase digestion.
Rabbit hepatocytes were harvested in
a similar manner. We have previously
described the technique for harvesting
porcine hepatocytes.30 This required an
increase in both the concentration and
duration of collagenase digestion but
resulted in a good separation of large
numbers of viable hepatocytes from
the surrounding stroma.

V O L U M E 24, NO. 1, J A N U A R Y 1981

/

FIG. 1— Protocol for radioautogra
phic studies to determine whether trans
planted hepatocytes repopulated injured
liver. Hepatocytes labelled with tritiated
thymidine were administered to rats
treated with D-galactosamine. Surviving
recipients were sacrificed at intervals and
liver sections were examined by radio
autography for presence of labelled cells.
IP = intraperitoneally.
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Potter Elvehjem tissue grinder.
The crude homogenate was passed
through surgical gauze. The prepara
tion of a cytosol and membrane
extract from the crude homogenate
involved centrifuging for 10 minutes
at 1000 X g, discarding the pel
let (containing liver cells and tis
sue debris), and then ultracentri
fuging for 1 hour at 100 000 X g.
This yielded all the membrane com
ponents in the pellet and the super
natant represented the liver cytosol.
As can be seen from Fig. 2, these
separations resulted in six fractions
to be tested for their effect on the
survival of rats with acute hepatic
failure induced by D-galactosamine:
(a) original crude homogenate admi
nistered immediately after preparation,
(b) 1000 X g supernatant adminis
tered immediately after preparation,
(c) 100 000 X g membrane fraction,
(d) 100 000 X g cytosol extract, (e)
100 000 X g membrane fraction and
100 000 X g cytosol extract recom
bined to represent the 1000 X g su
pernatant and (f) original crude homo
genate kept on ice and administered
2 hours after its preparation (since
the 100 000 X g fractions were ad
ministered after the preparation of
the original crude homogenate).
The amount of each fraction given
was calculated to contain a protein
content equivalent to that contained
in 4 X 107 hepatocytes (this concen
tration of cells had already been
shown
to
improve
significantly
[P < 0.001] the survival of rats
treated with D-galactosamine). All
protein concentrations were deter
mined by the method of Lowry and
colleagues*4 and all fractions were
injected intraperitoneally in the buf
fer solution. Control rats received
buffer only.

stained with hematoxylin for micro
scopic examination. For the determi
nation of hepatocyte labelling indices,
the percentage of hepatocyte nuclei
with overlying silver grains was cal
culated with a light microscope using
a high-power objective.
Preparation of Liver Subcellular
Fractions

V-

V

The method used to fractionate
liver into its subcellular components
is depicted in Fig. 2. All donor ani
mals, normal L-strain rats, were fasted
for 12 hours to deplete liver glycogen
stores. Livers were then excised and
placed in ice-cold homogenization
buffer (0.27 M sucrose. 12 mM TRISHC1 and 5 mM ethylenediaminotetraacetate at a pH of 7.6).
The liver was then homogenized
in four-volume (W/V) buffer in a

►
►

4

*
4

s

tr*

FIG. 2— Technique for preparing sub
cellular fractions of liver. This method
results in separation of liver cells into
membrane fraction (100 000 X 8 pellet)
and cytosol extract (100 000 X 8 super
natant). Six fractions shown were assessed
for their effect on survival of rats with
acute hepatic failure induced by dgalactosamine.

Statistical Analysis
Statistical analysis of survival was
determined using Fisher’s exact test of
probability.
Results
Hepatocyte Transplantation in
Hepatic Failure Induced with
n-Galactosamine
Table I summarizes the survival
results of syngeneic, allogeneic and
xenogeneic hepatocvte transplantation,
2 weeks after treatment, as we have
previously described.29’31 Each type of
hepatocyte suspension resulted in sig
nificantly increased survival of experi
mental animals over control animals,
but there was no statistical difference
in survival figures between the various
groups. Survival figures in all groups
remained the same after 2 weeks
and by thij time the livers of all sur
viving animals had normal histologic
features and function. Surviving anim
als in all groups demonstrated no
toxicity in either the short or long
term.
Nonreplicating Hepatocytes in
Hepatic Failure Induced with
n-Galactosamine
Although the irradiated (10 000
rad) hepatocytes are incapable of re
plication and the time required to
deliver this amount of radiation pro
duced a decreased viability of ap
proximately 40% to 50% (as assessed
by trypan blue exclusion), these cells
retained the capacity to alter survival
significantly. The intraperitoneal ad
ministration of 4 X 107 irradiated
hepatocytes 48 hours after D-galacto
samine was given, significantly im
proved survival to 62.5% versus 0%
for control animals (P < 0.001, Fig.

Table 1— Hepatocyte Transplantation in D-Galactosam ine-Induced
Hepatic Failure
Y

rH

r

tv

FIG. 3— Influence of nonreplicating
syngeneic hepatocytes (solid line) on sur
vival of rats (n = 16) after D-galactosamine administration (day 0). Hepato
cytes (approximately 50% viability by
trypan blue exclusion) were administered
intraperitoneally at a dosage o f 4 X
107 cells/rat, 48 hours post-toxin. Non
replicating cells resulted in increase in
survival to 62.5% compared with 0%
survival for controls (dotted line) (n :=
16). (P < 0.001).
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Transplantation type

Group

No. of
animals

Survival at
2 w k, %

P value

Syngeneic

Control
Lewis

16
20

0
70

< 0 .0 0 1

Allogeneic
Minor histoincom patibility

Control
Fischer
B uffalo X Lewis
(F i hybrid)

16
16

0
62.5

12

66

ACI
B uffalo
W istar Furth

16
12
14

50
66
71

Control
Rabbit
Control
Porcine

14
14
16
24

14
71
12.5
75

< 0 .0 0 1
M ajor histoincom patibility

Xenogeneic

/
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< 0 .0 1
< 0 .0 0 1
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3). Thus, these hepatocytes were as
efficacious as freshly prepared cells.
Radioautographic Studies
The method described for in vivo
labelling of hepatocytes with tritiated
thymidine resulted in strong nuclear
labelling of the majority of donor he
patocytes (Fig. 4a). Fig. 4b is a re
presentative section of liver from
one of the surviving recipients treated
with these labelled hepatocytes; la
belled donor cells are not evident in
the recipient liver. This was the case
for all sections examined.

of single cell suspensions of hepato
cytes to treat experimental toxin-ind
uced hepatic failure has now been re
ported by various authors and its
efficacy is reproducible.27'31 However,
a major criticism of these results was
that efficacy had only been demon
strated for toxin (D-galactosamine
or dimethylnitrosamine) -induced ne
crosis. We have recently reported30
that hepatocyte transplantation pro

Subcellular Fractions of
Hepatocytes in Hepatic Failure
Induced by n-Galactosamine
These experiments were designed to
find out whether an intact cell was
needed to reverse D-galactosamineinduced hepatic failure. The protein
content of 4 X 107 hepatocytes
was approximately 40 to 80 mg as
determined by the method of Lowry.
Each rat was treated with a similar
total amount of protein for each frac
tion tested.
Fig. 5 represents the survival curves
combining three separate experiments
assessing the effects of liver mem
brane fraction and cytosol extract in
rats with hepatic failure induced by
D-galactosamine. The cytosol extract
significantly improved survival—to
64% compared with 10% for control
animals (P < 0.001). The mem
brane fraction produced no sig
nificant effect on survival. The other
four fractions (Fig. 2) that contained
the cytosol fraction also produced
similar improvement in survival. The
survival rates observed with the
cytosol and cytosol-containing frac
tions did not differ statistically from
the results with intact hepatocytes.
Assay of the cytosol extract for
insulin or glucagon produced no evid
ence of the presence of these hor
mones. Electron microscopic examina
tion of the extract demonstrated no
cellular membranes, intracellular or
ganelles or viruses. The activity of the
cytosol is stable for at least 2 hours
and after heating. Crude homogenates
from pancreas and kidney did not
significantly alter survival rates in this
model.

duces a significant increase in survival
of rats with acute hepatic ischemia.
Similarly, Sommer and associates36
have recently demonstrated the effi
cacy of hepatocyte transplantation
in a canine model of ischemic
hepatic necrosis. These data indicate
that the positive effect of this therapy
is not toxin-specific. Whether hepatocyte transplantation will be effective
in an infectious process (e.g., fulmi-

#
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Flepatocyte transplantation repre
sents a relatively simple and safe ap
proach to the treatment of acute liver
failure, especially when compared with
other methods of support. The use
42
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Fig. 4b
D iscu ssio n

,

FIG . 4— (a) Section of liver labelled with tritiated thym idine (i.e., used for donor
hepatocytes). N ote that radioautography dem onstrates very good labelling on m ajority
of hepatocytes (nuclei with overlying silver grains), (b) Section of liver of rat treated
with D-galactosamine and then with hepatocytes labelled with tritiated thym idine.
N ote that although radioautography dem onstrates background of silver grains
throughout field, there is no evidence of repopulation of recipient liver by labelled
hepatocytes. This was true for all sections taken during serial sacrifice (see text for
staining m ethod, reduced by 31% from X350).
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vivo cytotoxicity to transferred al
logeneic and xenogeneic cells argues
against this. Although the provision of
a substrate or enzyme(s) by the liver
cytosol cannot be entirely excluded,
the absence in this fraction of the
cellular machinery responsible for
protein synthesis, detoxification and
excretion again suggests that meta
bolism does not play an important
role.
Starzl and colleagues30 have re
cently reported a heat-stable liver
cytosol extract, similar to the one we
describe, that was able to reverse the
atrophy and ultrastructural hepatocyte
deterioration ordinarily produced by
an Eck fistula in dogs. They post
ulated that the extract contains a
growth-control factor or factors which
are not insulin or glucagon. LaBrecque and Pesch37 have also described
a low-molecular-weight substance pre
sent in a similar preparation that is
able to increase the regeneration rate
of the rat liver.
Therefore, we postulate that either
transplanted cells or the liver cytosol
fraction reverses hepatic failure in
duced by D-galactosamine by stimulat
ing the rate of endogenous regenera
tion in the recipient, injured liver.
Experiments are currently in progress
to determine if this is the case. Since
no insulin or glucagon was present in
the liver cytosol and since the pan
creatic homogenate did not improve
survival, pancreatic hormones can be
ruled out as candidates for the pos
sible hepatotrophic effect in this
model.

nant viral hepatitis), which generally
produces necrosis over a longer time,
remains to be defined.
The results of these experiments
provide considerable information on
the mechanism of reversal of acute
hepatic failure in the rat by hepatocyte transplantation. The improved
survival of animals after the admi
nistration of allogeneic and xenogeneic
liver cells suggests that repopulation of
the injured liver is unlikely. The radioautographic studies indicating no evid
ence of transplanted labelled syn
geneic hepatocytes in the recipient
liver, and the efficacy of nonreplicat
ing hepatocytes in reversing the he
patic failure definitely exclude re
population of the injured liver by the
transplanted hepatocytes as a mech
anism and negate the requirement for
proliferating cells anywhere within the
peritoneal cavity.
We have assessed the immune re
sponse to allogeneic and xenogeneic
hepatocyte administration using an invivo assay. The results indicate that
these cells induce sensitization and
are destroyed rapidly after intraperitoneal administration.30,31 This led us
to study the necessity for using an
intact cell. The data indicate that the
liver cytosol alone is responsible for
the improvement in survival observed.
The provision of metabolic support
by the transplanted hepatocytes is also
not a likely mechanism. The relat
ively small number of cells trans
planted (4 X 107 cells as compared
to a normal rat liver mass of 10° cells)
and the demonstration of increased in-

The present findings will allow
modification of a protocol for treat
ing fulminant hepatic failure so that
the less cumbersome technique using
a cytosol fraction can be employed.
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CEFUROXIME SODIUM INJECTION
Prescribing Information:

Dosage and administration: Adults: the intramuscular dose is 750
mg three times daily and the intravenous dose is 750 mg or 1.5 g
three times daily.
For most infections the usual recommended dosage is 750 mg every
8 hours (2.25 g/day) and may be administered either l/M or l/V,
For severe or life-threatening infections, the higher dose is sug
gested. For infections of the lower respiratory tract, caused by gram
negative organisms, the higher dose may also be required. A nti
biotic therapy for infections caused by B-hemolytic streptococci
should be continued for at least 10 days.
There is insufficient evidence for recommending the use of ZINACEF
in children or in nursing mothers.
Dosage in adults with impaired renal function: ZINACEF may be
used for patients with impaired renal function but a reduced dosage
must be employed and serum levels of cefuroxime may need to be
monitored. The following Table shows the dosage recommendations.

Indications and Clinical uses: ZINACEF may be indicated for the
treatment of the following infections when caused by susceptible
organisms: lower respiratory tract, urinary tract and soft tissue
infections.
Appropriate culture and susceptibility studies should be performed
to determ ine the s u s c e p tib ility of the causative organism to
ZINACEF. Therapy may be started while awaiting the results of these
Serum creatinine Glomerular filtration rate Dose of ZINACEF
tests, however, modification of the treatment may be required once
(mg/mL)
(mL/min)*
(mg)
these results become available.
2.0 - 3 .5
2 0 -5 0
500 t.i.d.
Clinical studies have shown ZINACEF to be effective against infec
3 5 -6 .0
1 0 -2 0
500 b i d.
tions caused by sensitive strains of:
>60
< 10
500 q d
Gram positive cocci - Staphylococcus aureus
*For more precise calculations, whenever possible, the glomerular
Streptococci (excluding S. faecalis)
filtration rate should be used.
Gram negative rods - Hemophilus influenzae
Patients on dialysis should receive an additional dose of 500 mg at
Escherichia coli
the end of dialysis.
Proteus mirabilis
Klebsiella spp.
Preparation of solutions: For intram uscular use Add 3.2 mL of
Water for Injection to a vial containing 750 mg of ZINACEF and
Contraindications: Hypersensitivity to cephalosporins.
shake gently to produce an opaque suspension. The total volume
Warnings: Before therapy with ZINACEF is instituted, careful inquiry obtained is approximately 3.7 mL.
should be made concerning previous hypersensitivity reactions to For intravenous use: When a single bolus injection is prepared, 750
cephalosporins, penicillins or other drugs. ZINACEF should be given mg of ZINACEF is dissolved in 7 mL of Water for Injection, which pro
only with caution to penicillin-sensitive patients.
vides a volume of approximately 7.5 mL. Reconstitution of 1.5 g of
There is some clin ical and laboratory evidence of partial cross ZINACEF is done by adding 19 mL of Water for Injection, thereby ob
allergenicity of the cephalosporins and penicillins. Patients have taining an approximate volume of 20 mL.
been reported to have had severe reactions (including anaphylaxis)
For short intravenous infusion. 1.5 g of ZINACEF is dissolved in
to both types of drugs.
49 mL of Water for Injection, resulting in an approximate volume of
Any patient who has demonstrated some form of allergy, particularly
50 mL.
to drugs, should receive antibiotics, including ZINACEF, with cau
tion. If an allergic reaction to ZINACEF occurs, administration of the Administration: Intramuscular ZINACEF should be injected into a
drug should be discontinued. Serious acute hypersensitivity reac large muscle mass to m inim ize pain. As the preparation is in
tions may require treatment with epinephrine and other emergency suspension form, a 21 gauge needle should be used.
measures.
Intravenous: ZINACEF may be administered intravenously either by
Precautions: The safety of ZINACEF in the treatment of infections a bolus injection or by a short intravenous infusion over a period of
approximately
30 minutes.
during pregnancy has not been established If the administration of
ZINACEF is considered to be necessary, its use requires that the po For continuous intravenous infusions, a solution of ZINACEF (1.5 g
tential benefits be weighed against possible hazards to the patient dissolved in 19 mL of Water for Injection) may be added to a suitable
and to the fetus. Animal studies have shown ZINACEF to affect bone bottle containing an appropriate intravenous infusion fluid in the
amount calculated to give the desired antibiotic dose.
calcification in the fetus and to show maternal toxicity in the rabbit
The safety of ZINACEF for the treatm ent of infections in infants, Compatibility: Reconstituted primary solutions of ZINACEF may be
children and nursing mothers, has not been established.
further diluted with Sodium Chloride Injection B.P. 0.9% w/v. 5%
Prolonged use of ZINACEF may result in the overgrowth of non- w /v Dextrose Injection B.P. or Compound Sodium Lactate Injection
susceptible organisms. Careful observation of the patient is there B.P. (Hartmanns Solution).
fore essential, and if superinfection should occur during therapy, NOTE: The pH of 2.74% w /v Sodium Bicarbonate Injection B.P con
appropriate measures should be taken. Should an organism become siderably affects the colour of the solution, therefore, this solution is
resistant during antibiotic therapy, another antibiotic should be not recommended for the dilution of ZINACEF However, if required,
substituted.
for patients receiving Sodium Bicarbonate Injection by infusion, the
P atients with renal or hepatic im pairm ent should be carefully ZINACEF may be introduced into the tube of the set
monitored during therapy w ith ZINACEF. Patients w ith impaired
renal function should be placed on the special dosage recom  NOTE ZINACEF should not be mixed with aminoglycoside antibiotics
mended under DOSAGE AND ADMINISTRATION, because normal (e g gentamicin sulfate, tobramycin sulfate, amikacin sulfate) be
doses in these individuals are likely to produce excessive serum cause of potential interaction.
Stability: The dry powder in vials should be stored below 25°C and
concentrations.
Studies suggest that the concurrent use of potent diuretics, such as protected from light.
furosemide and ethacrynic acid, may increase the risk of renal tox Suspensions of ZINACEF for intramuscular injection and aqueous
icity with cephalosporins.
solutions for intravenous injection retain their potency for 6 hours if
ZINACEF may interfere w ith Benedict's and Fehlmg’s tests for kept below 25°C, and for 48 hours if refrigerated. More dilute solu
glycosuria. It may cause false negative reactions in the ferricyamde tions. i.e. 1.5 g in 50 mL Water for Injection, retain their potency for
test, and possibly, may cause an erroneously high reading in the at least 12 hours if kept below 25°C, and for 36 hours when re
alkaline picrate test for creatinine.
frigerated. Some increase in the intensity of colour may occur on
Adverse reactions: The following reactions have been observed storage
during treatment with ZINACEF,
Dosage forms: ZINACEF is available for intramuscular or direct in
Hypersensitivity: rash and eosinophilia. Anaphylaxis, pruritus and travenous injection in 18 mL vials containing cefuroxime sodium
powder equivalent to 750 mg of cefuroxime, in packs of five.
drug fever have also been observed w ith cephalosporin therapy.
Local reactions: thrombophlebitis, stiffness at the site of injection For intravenous injection. 30 mL vials contain cefuroxime sodium
and inflammatory reactions at the site of injection. Some degree of powder equivalent to 1.5 g of cefuroxime. in individual packs.
pain, after intram uscular injections when using water as the d i For intravenous infusion, ZINACEF is available in 75 mL vials con
taining cefuroxime sodium powder equivalent to 1.5 g of cefuroxime.
luent, has been observed.
in individual packs.
Blood: increased erythrocyte sedimentation rate and decreased
PA A B
hemoglobin. Some patients developed a positive direct Coombs test. Product Monograph available on request.
CCPP
Renal: increases in BUN and serum creatinine.
References:
1) Product Monograph
Hepatic: transient increases in serum bilirubin, transaminases and
2) Adapted from Proc. Roy. Soc. Med. (1977) 70. Suppl. 9. p.7 and
alkaline phosphatase.
Product Monograph
Others: drowsiness, loose stools, faint feeling, sweating, palpita 3) Proc. Roy. Soc. Med. (1977) 70. Suppl. 9. p.26
tions and Candida intertrigo.
Symptoms and treatment of overdose: Other than general suppor
tive treatm ent, no specific antidote is known Excessive serum
levels of cefuroxime can be reduced by dialysis. For treatment of
hypersensitivity reactions, see WARNINGS
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• Lower individual dosage (750 mg) and longer half-life
(70 minutes)1than other third generation cephalosporins.
• Convenient eight-hour dosage interval for a low
usual daily dose of 2.2 5 g.1
• Therapeutically effective levels throughout body
tissues.1

Zinacef is a new third generation injectable
cephalosporin with advantages that
make it an excellent first choice antibiotic.

j

Unlike most penicillins and cephalosporins which
are inactivated by 6-lactamase producing pathogens
Zinacef has a novel structure (the addition of an
a methoximino group)1which helps protect the betalactam ring against destruction.
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Zinacef has a broad range of activity
and excellent pharmacokinetics:
• Rapidly absorbed and not meta
bolised, yielding high levels
(91-96%) of active unchanged
antibiotic in the urine.1
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Zinacef hasa high intrinsic activity against the
range of Gram-positive and Gram
negative pathogens responsible for
the vast majority of hospital
infections.1 Up to 9 2 % of isolated
pathogens were effectively treated
by Zinacef.3

From Glaxo Laboratories We started cephalosporin research. And we’ve never stopped
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Integrated Curriculum Model for a
Residency Program
J a c q u e s E. D es M a r c h a is ,

m d , f r c s [ c ], m a ( e d )*
A

A teaching model for an integrated
curriculum has been developed
for residents in orthopedics at the
Universite de Montreal. The
experimental implementation of the
model followed three sequential stages.
First, the identification of specific
behavioural objectives for each
6-month rotation was made feasible
by gathering objectives according
to the modular concept. Second, the
introduction of a new teaching format,
using simulated cases, taught resi
dents the process of problem-solving
and changed the attitudes of
surgeons from those of teachers
to those of “facilitators" of resident
learning. Third, a grid matching the
specific objectives with hospital
activities, developed as an in-training
evaluation procedure, made it possible
to assess resident learning more
frequently, more objectively and
according to certain identified
criteria. Finally, a program evaluation
was used to identify the outcomes
of the educational reorganization.
Le programme de formation en
chirurgie orthopedique, a I'Universite
de Montreal, a mis de I'avant un
modele pedagogique d'un curriculum
integre. La realisation de cette
experience a suivie trois etapes
sequentielles. Tout d'abord, on a
identifie pour chaque stage de
6 mois une serie d'objectifs specifiques
definis en termes de comportements
observables. Le concept de
module a permis I'agregat d'un
groupe d'objectifs les rendant ainsi
applicables au milieu clinique.

*Assistant to the dean for medical
education, Universite de
Montreal. Associate professor of surgery
and orthopedic surgeon, Sacre-Coeur
Hospital, Montreal, PQ
Accepted for publication Jan. 28, 1980
Reprint requests to: Dr. J.E.
Des Marchais, Universite de Montreal,
Faculte de medecine, Case postale
6207, succursale A, Montreal, PQ
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Deuxiemement, une nouvelle
formule d’enseignement a ete intro
duce utilisant des ateliers de cas
simules pour permettre d'enseigner
aux residents I'habilite a solutionner
les problemes. Ces ateliers ont force
les chirurgiens a transformer leurs
habitudes d'enseignants a ceux de
“facilitateurs" de I'apprentissage
des etudiants. Enfin, on a developpe
une grille permettant de pairer les
objectifs specifiques aux diverses
activites hospitalieres. L'utilisation de
cette grille rend possible une
evaluation plus frequente, plus objec
tive et dependant de certains
criteres, tout au long du processus
de formation. En outre, une evaluation
du programme a permis d’identifier
les resultats de cette reorganisation
d'un programme educatif.

Since February 1975, the Universite
de Montreal has been experimenting
with a new model for its orthopedic
residency training program. In this
paper I describe how the program was
developed, how in-training was eval
uated and the difficulties encountered
in applying the program.
In 1962, French-speaking ortho
pedists in seven university-affiliated
hospitals had already begun pooling
their resources in order to train re
sidents in a common program. They
gradually developed a recognizable
esprit de corps and were influenced

FIG. 1— Integration of training within
educational organization.
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by the innovations of the American
Orthopaedic Association. In 1970,
when the Universite de Montreal as
sumed direct supervision of all its
residency training programs, this
group of orthopedists was considered
by university colleagues as avant
garde.
The group decided, in 1974, to up
date the program and improve its
effectiveness. There were several
reasons for acting at that time. A
new director had just been, appointed
at the university and a changeover
had occurred in one third of the staff.
Several recent workshops had sensi
tized the surgeons to new teaching
methods. Finally, an internal evalua
tion by the service de pedagogie
universitaire had identified a number
of serious educational problems in the
residency program.
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The Problem

Most residency programs, although
affiliated with the university and in
spite of publications on educational
principles,1"3 remain unaffected by
modern pedagogic methods. They still
train specialists according to the tra
ditional teacher-pupil model. The
goal of our research project was to
help develop a residency program that
could be fully integrated into the
course of studies of the future ortho
pedic surgeon.
The minimum resources needed to
set up a residency teaching program
are a functioning hospital and a sound
administration. Until now, almost
every training program has dealt with
these two components. However, in
our view, training, as a wider educa
tional experience, requires a third
element, that of pedagogic structure.
To be most effective this third element
must be fully coordinated with and
integrated into the other two (Fig.
1). Such integration was the basis of
the educational reorganization which
was the subject of our research pro
ject.4

THE CANADIAN JOURNAL OF SURGERY

*
**

-4

At the outset, two primary goals
were identified. First, the residency
program should improve the poor per
formance of the candidates in the
national certification examinations.
Second, since it is well known that
residents are overburdened by the
amount of material to be learned, the
project should improve current teach
ing and training practices. All
residents should be able to attain the
highest level of technical competence
without jeopardizing their theoretical
education.
In general, any suggestions that
would make teaching more relevant to
practice were welcomed. It was hoped
that the reorganization of the residen
cy program would better adapt the
resident to the hospital milieu and
vice versa. A subordinate goal of the
project was to develop the teaching
interests and skills of the faculty.
First Stage
Curriculum Definition
When an educational outcome is to
be evaluated the goals and objectives
of the program must be defined.5 Con
sequently, the working groups prepar
ing the project asked themselves, what
is a competent orthopedist and how
can such a specialist be prepared
through training? One study group
defined a competent orthopedist as
one who is able to solve common mus
culoskeletal problems, recognize prio
rities in the treatment of his patients
and be aware of his own limitations.
It was vital to agree upon this defini

Table 1- Program of Theoretical Modules
Residency
year
i

2

3

Module
Anatomy
Tumours and pseudotumorous
conditions
Growth
Phosphocalcium metabolism
Infections
Articulation
Orthosis-prosthesis
Anatomy
Tumours and pseudotumorous
conditions
Bony mineralization
Neuromuscular metabolism
Multiple injured patient
Gait
Biomechanics
Anatomy
Tumours and pseudotumorous
conditions
Fracture healing
Genetics
Hand problems
Bone radiology
Physical medicine
Legal medicine

tion because all other program ob
jectives were derived from it. When
this was agreed upon we were ready
to tackle the first step of the cyber
netic chain, namely the identification
of specific educational objectives. To
attain these objectives it was proposed
that we design a model in which the
focus is transformed from teaching to
learning and in which the resident be
comes an active participant in the
educational process.3
Before creating a model, the needs
of the residents and the resources
available to the program were taken
into consideration. The objectives, as
established by residents and surgeons
at regular meetings over a period of
10 years, were also studied. A learning
model was then developed by gather
ing a series of objectives together
under the heading “modules”. A
module is a learning unit applied to a
group of contiguous specific ob
jectives, which replaced the previous
method of discussing topics that
were neither logically related nor ne
cessarily relevant to theoretical mate
rial. Each 4-week theoretical module
(Table I) was the responsibility of
one surgeon whose task was to identify
the specific objectives and the teaching
format of the module sessions. Once
the modular format was established,
it was possible to consider learning
problems encountered in each rota
tion. This was the real challenge of
our experiment.
The initial meetings were so suc
cessful that staff and residents were
willing to invest the time and energy
in identifying specific objectives for
each rotation. In a 3-day workshop,
12 surgeons, 2 residents and 3 re
source persons from the service de
pedagogie universitaire revised our
first module attempt and defined
curriculum objectives for each rota
tion (Table II). The final result was
published in a 30-page booklet.6
In this system each rotation is
viewed as a block of modules. For
example, the rotation in pediatric sur
gery would be composed of different
modules, each focusing on a specific
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objective. Residents would then un
derstand what had to be mastered and
at what level of competence. Between
staff and residents there would be no
ambiguity concerning the objectives of
residency. At the end of each 6-month
rotation the resident could be eval
uated in a meaningful manner.
It is important to realize that clini
cal competence reflects a combination
of knowledge, technical ability and
attitude. To solve the problem of a
compound fracture, a competent or
thopedist must know what to do and
how to do it, and must want to do it
well. Therefore, the objectives of the
general orthopedic training program
were defined in terms of clinical prob
lems that could be related to clinical
duties. For example, in traumatology
and reconstructive surgery, modules
were related to problems occurring
more frequently at such sites as the
shoulder, the spine and the knee.
Sometimes short cuts had to be
taken to define the program objec
tives effectively. For example, in the
orthopedic program the therapeutic
phases in solving a problem were
broken down into 14 sequential steps
(Fig. 2). According to its complexity,
all, or at least the more difficult steps
of the problem, were identified as
specific objectives for senior resi
dents. The easier steps were left for
the junior resident to tackle. A prob
lem may be complex because of its
rarity, its technical dificulty or, as is
more often the case, its multifaceted
nature.
The entire curriculum could now be
divided into two parts: the theoretical
modules taken up at regular meetings
and clinical modules associated with
duty rotations.
The educational objective for each
rotation may be considered as a syn
thesis of all others. Depending on the
clinical problem, an objective may
depend on one or more kinds of
knowledge: the cognitive, the psycho
motor or the affective. We were care
ful not to break down learning into
its cognitive and psychomotor com
ponents since this would not be clini-

Table II— Schedule of Rotations for Each 6 Months
Residency period

First 6 mo

Integrated
internship
Residency 1

Medicine
General surgery

Residency II
Residency III
Residency IV

Traumatology 1
Pediatric surgery
Traumatology II

THE CANADIAN JOURNAL OF SURGERY

Second 6 mo
General surgery
Plastic surgery
Vascular surgery
Neurosurgery
Reconstruction 1
Reconstruction II
Elective
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cally relevant. This breakdown may
be relevant at the undergraduate level
but becomes somewhat awkward in
postgraduate training. Our recent ex
perience in revising almost 30 post
graduate training programs has con
firmed this.

creasing number of residents in the tests with the residents gave them
program may also have influenced the valuable feedback. Second, the clinical
adoption of the case study method, modules had been developed to reflect
since it was suitable for small groups. the hospital situation. Since objectives
Case study workshops became an were described in problem-solving
important part of our educational re terms, the desire to develop an evalua
organization. Every hospital rotation tive tool corresponding to the same
formed workshops according to its re hospital reality followed naturally. It
Second Stage
sources. The responsible surgeon had was decided that the in-training eval
Implementing the New Teaching the task of collecting cases specifically uation should be based on direct ob
Format
related to established objectives. The servation of the residents with their
In the second stage of our experi workshop became a valuable place to patients.
In the third year of our experiment,
ment, we asked ourselves how we assess the resident’s ability to integrate
could help residents master our objec the principles of basic science with and after another workshop, the staff
developed an evaluation grid corres
tives and what kind of program should therapy.
In each hospital, one surgeon, mem ponding to the basic steps of problem
be offered. Ideally the solution would
be to study real clinical problems ber of an academic committee, be solving (Fig. 3). Residents were to be
reflecting the educational objectives came responsible for the workshops. observed at each step. Problem identi
of a particular rotation. This is diffi Many guidelines were suggested to the fication, diagnosis and follow-up were
cult at the postgraduate level. Most surgeons and a guidebook was avail best measured in the wards and
clinical problems are randomly distrib able to help the surgeon avoid trans clinics. The mastery of basic infor
uted in relation to the hospital work forming the workshop into a lecture. mation and therapeutic principles was
load and so it is dificult to teach The guidebook pointed out the neces more easily assessed during the work
residents how to master therapeutic sity of prereading material and made shop sessions. Decision-making was
principles and reach the best thera the surgeon aware of his role in facili best demonstrated in clinical work and
peutic decisions solely on the basis of tating the resident’s learning. This new emergency situations. Most orthopedic
the cases seen daily. Therefore clini teaching format was undoubtedly the therapy took place in the operating
room.
cal problems must be simulated. To most innovative step of our project.
This grid is in the process of im
do this a case bank was established.
Third Stage
plementation. Even at this early stage
In the second year of our experi
Evaluation
we can see many advantages. The as
ment. workshops with simulated cases
After
identifying specific objec sessment of clinical performance can
were introduced as a new teaching
procedure. Each week residents, under tives for our residency program lead now be accomplished according to cri
the leadership of a surgeon, would try ing to its modular structure, we con teria that specify the level of com
to solve specific problems using all sidered if it was possible to evaluate petence. This is a workable applica
available material including roent the results of our teaching objectives. tion of the “mastery learning” educa
First we decided that a multiple tional theory.7 The clinical behaviour
genograms. More emphasis was placed
on the process of problem solving choice test, given after completion of of a resident is now defined accord
than on its solution. All residents each 4-week theoretical module, could ing to the expectations of his rotation.
participated in the discussion and thus accurately assess the mastery of the This evaluation depends directly upon
received continuous feedback con contents. In addition, reviewing the his mastery of learning objectives not
cerning their handling of the cases.
This format is ideally suited to teach
ing in small groups.
These simulation workshops are
different from other hospital activities,
such as rounds or journal clubs. They
have a didactic goal. They are de
signed to facilitate the understanding
of a predetermined clinical problem
instead of a randomly selected hos
pital case. Hence, the subject is
relevant to the needs of the residents
during their rotation.
Residents are expected to prepare
for these sessions and to participate
in them. The problems are chosen to
combine principles of basic science
with those of therapy and timely de
cision-making. During these work
shops, staff become “facilitators” of
resident learning rather than mere
teachers.
After successful trials in one or
two hospitals, resident pressure per
suaded other centres to adopt this
FIG. 2—Steps in therapeutic solution. Model of sequential steps in solving ortho
teaching method. The fact of a de pedic problems.
48
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on his position in a group.
His learning pace can also be ac
curately estimated. Therefore the resi
dent is able to devote more time to
regular rotation activities. Continuous
feedback increases motivation and it
becomes easier to bridge educational
gaps. As a result of continuous eval
uation, a resident may spend an addi
tional year in training rather than
face failure in the certification exami
nations at the end of the normal
training period.
Generally, residents perceive their
educational experience as immediately
applicable to their clinical duties.
Discussion

We wish to review briefly certain
aspects of the modular model, the
strategy of its implementation, the
problem of in-training evaluation and
the global impact of the experiment.
First, the concept of the module
has been one of the major principles
of our educational reorganization. It
has allowed us to cluster specific ob
jectives within each 6-month rotation.
Modules have become the focus relat
ing clinical competence to problems,
as in the hospital situation. Essentially
the system has built a sound bridge
between the provision of health care
services and the learning needs of resi
dents.
Second, the new residency program
was made possible through the energy
invested by the staff in attending 11
workshop days. Members of the aca
demic committee, one from each hos
pital, became the early adopters of the
program and have promoted the
educational change.
Third, there are many reasons why
the evaluation grid is not yet fully
operational. Some staff perceive it as
too sophisticated an instrument.
Others are worried about too heavy a
workload. Many are resistant to any
change affecting their normal profes
sional environment. Above all, clini

cians do not fully appreciate the value
of evaluation, since the educational
system is based upon teaching activi
ties rather than evaluation activities.
It is understood that the objectives
of a particular block of modules coin
cide with the major objectives of a
particular rotation. However, not all
clinical duties are relevant to stated
objectives. Obviously learning also
takes place in the performance of
these secondary duties, which become
the minor objectives of a rotation,
though difficult to evaluate. This not
withstanding, the in-training grid has
improved the overall process of eval
uation. It may be the only way to pro
vide the residents with an objective,
relevant, continuous and informative
evaluation. Until now, residents have
tended to use the grid as a self-evalua
tive “road book”. They assess their
own performance in relation to deter
mined criteria for their residency year.
Yet even if the evaluation grid is not
universally employed, awareness of it
has improved the use of the previous
evaluation forms.
Finally, it is possible to recognize
the impact that the educational re
organization has had on residents,
surgeons and program content. Resi
dents, more discerning about their
learning problems, have become more
demanding about teaching during
their hospital rotations. Prior to the
reorganization, residents often felt
overburdened and less free to map out
their “personal” study program.
Others found themselves trapped in a
“spoon-feeding” method of teaching.
Subsequently they became more sti
mulated and more responsible for
their own learning process. They
attained the expected clinical level of
competence more quickly.
Surgeons have been challenged by
the new system with regard to their
use of time and financial productivity.
Their cooperation generally has been
excellent. Perhaps this was partly due
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to the competition between hospitals
following resident cut-backs. With
fewer students surgeons had the op
portunity to learn new teaching skills
and were eager to try them out in the
simulated case workshops. Many sur
geons changed their attitude from
m aitre-vedette or “trainer” to that
of “facilitator” for learning. A similar
effect became evident in other teach
ing activities such as rounds. This
development alone would have made
our experiment worthwhile.
The entire program has been radi
cally changed. Surgeons’ and residents’
expectations have been clarified.
When the module system was created,
the enthusiasm and esprit de corps were
quite perceptible. In a short time (2
years) the rate of success in the
certification examinations has been
improved. More important, perhaps,
fewer residents postponed their certifi
cation examinations due to lack of
preparation.
Our program has been evaluated by
the department of surgery. Question
naires concerning the resident’s assess
ment of their clinical experience were
gathered on four occasions during
1976 and 1977. In 50 of 139 questions
the responses of orthopedic residents
differed statistically (P < 0.05. f-test)
from those of residents in other spe
cialties. In the orthopedic program,
tasks were better adapted to residents’
needs. The orthopedic residents had
more time to attend teaching meet
ings. Surgeons were more motivated
in their teaching role and were more
stimulating. The teaching program was
better structured and better promoted
resident participation. Residents had
better feedback about their hospital
duties.
These results were interpreted as a
direct consequence of our educational
reorganization.
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False-Negative Mammograms in Patients
with Breast Cancer
P aul H . N il o f f ,

m d , fa c s , f r c s [ c ]* and

Because of reports that negative
mammographic findings have
resulted in a delay of treatment in
patients with breast cancer, the
authors reviewed their experience with
mammography in 160 patients,
admitted to the Sir Mortimer B. D a visJewish General Hospital in Montreal
over a 28-month period, who had
histologically verified carcinoma
of the breast. Of these patients
153 had clinically palpable masses and
7 had occult carcinomas. The
mammogram was considered to be
positive for carcinoma in 112 (73.2%)
and negative in 41 (26.8%). In
44 patients under the age of 50 years
the mammogram was positive in
26 (59.1%) and negative in 18 (40.9%),
a significant difference (P < 0.05).
There was no significant difference
between the findings of mammograms
read by the hospital radiologists and
those read by community radiologists.
This study confirms the findings of
others that mammography is not a
reliable technique for evaluating the
clinically suspicious breast lesion and
must not be used as a substitute for
biopsy of such lesions.
A cause de rapports signalant que
des examens mammographiques
negatifs ont retarde le traitement de
patientes souffrant d’un cancer
du sein, les auteurs ont revise leur
experience de la mammographie chez
160 malades accueillies au cours
d’une periode de 28 mois a I’Hopital
General Juif-Sir Mortimer B. Davis
de Montreal pour un cancer du sein
verifie histologiquement. De ces
patientes, 153 presentaient une masse
cliniquement palpable et 7 avaient
un carcinome occulte. La mammo
graphie a ete consideree positive dans
112 cas (73.2%) et negative dans

From the department of surgery,
Sir Mortimer B. Davis—Jewish
General Hospital and McGill
University, Montreal, PQ
Accepted for publication Mar. 31, 1980
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3755 Cote Ste-Catherine Rd.,
Montreal, PQ H 3T 1E2
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N ath an M . S h e in e r ,

41 cas (26.8% ). Chez 44 malades
agees de moins de 50 ans, la
mammographie a ete positive dans
26 cas (59.1% ) et negative dans
18 cas (40.9% ), une difference
significative (P < 0.05). On n’a
constate aucune difference significative
entre les lectures de mammographies
rendues par les radiologistes
hospitaliers et cedes rendues par
les radiologistes communautaires.
Cette etude confirme les observations
d'autres auteurs voulant que la
mammographie ne soit pas une
technique fiable pour revaluation
des lesions mammaires cliniquement
suspectes et qu'elle ne doive pas
etre utilisee comme substitut
pour une biopsie de ces lesions.

Carcinoma of the female breast is the
commonest malignant tumour of mid
dle-aged women and most frequently
presents as a palpable mass. Before
the advent of mammography, the
management of a clinically pal
pable breast mass was relatively
standardized. Those lesions thought to
be cystic were aspirated. If the lesion
disappeared completely following as
piration and did not recur, it was con
sidered to be benign and the patient
was closely followed up by periodic
clinical examination. Solid breast le
sions were biopsied.
The introduction of mammography
altered this classic approach to the
palpable breast mass. Today, patients
with palpable breast masses are fre
quently referred for mammography
and the ultimate approach to manage
ment may be determined by the mam
mographic diagnosis. Since mammo
graphy is not 100% accurate in diag
nosing palpable breast lesions, a nega
tive mammogram could delay treat
ment of the patient with breast cancer.
Because one of us (P.H.N.) recently
had this experience with several pa
tients, we decided to review the records
of all patients with a proven diagnosis
of carcinoma of the breast admitted
to our hospital between February
1975 and May 1977 to determine the
accuracy of mammography in diag
nosing the clinically palpable malig
nant breast tumour.
Patients

The records of all patients admitted
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to the Sir Mortimer B. Davis-Jewish
General Hospital between Feb. 1,
1975 and May 31, 1977 with histol
ogically proven carcinoma of the
breast were examined. In 67 of the
227 patients admitted, mammography
either was not performed or the report
was not available for study. In the
remaining 160 patients the diagnosis
made from the mammogram was clas
sified as either benign (no lesion de
tected or the lesion considered to be
benign) or malignant. Mammographic
findings that were considered by the
radiologist to be equivocal were classi
fied as malignant. Of the 160 mammo
grams, 105 were obtained by the ra
diologists of our hospital, all of whom
have academic appointments. The re
maining 55 studies were performed by
certified radiologists in the commu
nity.
Results

In 7 of the 160 patients the breast
mass was not palpable, thus leaving
153 patients who had both a palpable
tumour and a mammographic report.
In 112 (73.2%) the report suggested
that the breast lesion was malignant
or the mammographic findings were
equivocal. In the remaining 41 pa
tients (26.8%) the mammogram was
considered to show a benign tumour
(false negative).
Since it has been suggested that
mammography is less accurate in eval
uating the breasts of younger pa
tients,1'5 the 153 patients were further
subdivided according to age. Of the
109 patients over the age of 50 years,
the mammogram was interpreted as
being positive for carcinoma in 86
patients (78.9%) and negative in 23
patients (21.1%). Of the 44 patients
under the age of 50 years, the mam
mogram was positive for carcinoma in
26 (59.1%) and negative in 18
(40.9%) (P < 0.05, x2 analysis, Yates'
correction).
Of the 153 mammograms, 55 were
interpreted by certified radiologists
not affiliated with our institution; 37
(67.3%) were considered to be posi
tive for carcinoma and 18 (32.7%)
were considered to be negative. Of the
98 mammograms interpreted by our
own radiologists, the mammogram
was considered to be positive in 75
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(76.5%) and considered negative in
23 (23.5%) (P > 0.05, y2, Yates’ cor
rection).
Discussion

The accuracy of mammography in
correctly indicating the diagnosis (or
suggesting the presence) of palpable
malignant lesions of the breast was
73.2% in our study. This is in keep
ing' with other reports.611 According
to Cohn12 the accuracy of mammo
graphy in demonstrating malignant
lesions of the breast varies between
68% and 95% with the average being
80% to 85%. These figures are
worthy of further consideration. A
false-negative rate of 20% means that
one out of every five women with a
proven carcinoma of the breast will
have no mammographic evidence of
malignant disease. If biopsy of a pal
pable lesion is deferred because of
the results of the mammogram, the
diagnosis of a malignant tumour will
be delayed in one out of five patients
and as a consequence the appropriate
therapy will also be delayed. Mam
mography is ordered by family physi
cians and gynecologists as well as gen
eral surgeons. It is our grave concern
that a false-negative mammogram
will result in a false sense of assurance
for both the patient and the referring
physician and thus delay appropriate
therapy.
Our study also confirms the find
ings of others that mammography is
less accurate when performed on
younger women. The dense and more
glandular breasts that are generally
found in younger women make mam
mographic interpretation of masses
less accurate than do the fatty breasts
seen most commonly in older women.
Lesnick,5 in a study of women under
45 years of age with breast cancer
reported that the mammographic in
terpretations were incorrect in 38 of
52 examinations (63%) and that treat
ment was delayed in 15 of these pa
tients. More recently Burns and asso
ciates13 reviewed 80 patients with neg
ative mammograms but with patho
logically proven breast carcinoma. In
30 of them, there was no delay in
diagnosis even though the mammo
gram gave a negative result. These
patients had a biopsy and a mastec
tomy performed within 1 to 30 days
of the mammographic examination. In
this group axillary nodes were in
volved in 3.3% and no patient had
skin involvement. In the remaining 50
patients, although a mass was pal
pable, biopsy was delayed because of
the negative mammographic findings
for a mean of 45 weeks. In this group
52

axillary nodes were involved in 42%
and skin in 16%. Burns and co
workers noted that the mean age of
patients with breast cancer and nega
tive mammographic findings was 7 to
8 years less than that of their overall
group of breast cancer patients.
Although mammographic perform
ance and interpretation should im
prove as experience increases, in our
community the false-negative rate in
the second half of the 1970s was still
in the range of 25%. Furthermore,
there was no significant difference be
tween the results obtained by the ra
diologists associated with our hos
pital and those obtained by radio
logists in the general community. Al
though it can be argued that the
false-negative rate of 26.7% is ex
cessively high, it nevertheless re
presents the results obtained by those
radiologists practising in our commu
nity.
This study reconfirms the findings
of others that mammography has a
limited role in the diagnosis of the
clinically palpable breast mass. The
rate of false-negative results in proven
cases of cancer of the breast, parti
cularly in younger women, is so high
that mammography must not be used
as a substitute either for a careful
history and physical examination or
for biopsy in all cases of clinically
suspicious lesions of the breast. Of
great interest is the recent prospec
tive report by Mahoney and asso
ciates14 of 1000 women who were
considered to be at high risk for the
development of breast cancer. Of 23
malignant solid lesions that were first
detected clinically, only 4 showed
malignant change on mammographic
examination. These authors concluded
that annual clinical examination is the
best available screening test for breast
cancer. On the other hand, mammo
graphy does have a very definite use
in patients with clinically palpable
breast masses, to determine the pre
sence of occult neoplasia either in
the ipsilateral or contralateral breast
and to obtain a baseline evaluation of
the contralateral breast.
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NOTICES
Chemotherapy Congress
The 12th International Congress of
Chemotherapy will take place July
19-24, 1981 in Florence, Italy.
The topics will include antimicro
bial, anticancer and antiviral chem
otherapy as well as immunology and
immunotherapy.
The deadline for the submission of
abstracts is Feb. 15, 1981.
For further information write to
the Secretariat, 12th International
Congress of Chemotherapy, Via della
Scala, 10, Florence, Italy, 50123 —
Florence.
Clinical Application of
Hyperbaric Oxygen
The sixth annual conference on the
clinical application of hyperbaric
oxygen is scheduled for June 10-12,
1981 at the Memorial Hospital Medi
cal Center of Long Beach, University
of California, Irvine Center for Health
Education. This clinically oriented
conference will discuss the currently
accepted uses of hyperbaric oxygen
in plenary sessions, and will also in
clude original papers, workshops,
sound slides and scientific and com
mercial exhibits.
For further information, contact
Dr. G.B. Hart, Director, baromedical
department, Memorial Hospital Medi
cal Center, 2801 Atlantic Ave., Long
Beach, CA 90801.
continued on page 94
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Acquired Nonmalignant Tracheoesophageal Fistula
R.W. L ong ,

Acquired tracheoesophageal fistulas are
rare and for the most part are due to
a malignant tumour. Acquired
nonmalignant fistulas, even more rare,
are most commonly the result of
trauma or infection. The authors
describe two such cases seen at the
Royal Victoria Hospital in Montreal,
one in 1968, the other in 1978. Both
patients were successfully treated by
surgical excision of the fistula. The
authors review the literature with
respect to the cause, symptoms,
diagnosis and treatment and
conclude that acquired nonmalignant
tracheoesophageal fistulas may be
treated successfully by operation with
minimal morbidity and mortality.
Les fistules tracheo-oesophagiennes
acquises sont rares et dues, la plupart
du temps, a une tumeur maligne.
Les fistules acquises non malignes
sont encore plus rares et resultent
le plus souvent d'un traumatisme
ou d'une infection. Les auteurs
decrivent deux de ces cas observes
a le Royal Victoria Hospital de Montreal
entre 1968 et 1978. Les deux patients
ont ete traites avec succes par
exerese chirurgicale de la fistule. Les
auteurs font la revue de la litterature
et y relevent les causes, les
symptomes, le diagnostic et le traitement; ils concluent que les fistules
tracheo-oesophagiennes non malignes
acquises peuvent etre traitees
chirurgicalement avec succes, avec
un minimum de morbidity et de
mortalite.

m d and

J.E. M o rin ,

m d , fa c s , f r c s [ c ]

report two cases of acquired non
malignant tracheoesophageal fistula
seen at the Royal Victoria Hospital in
Montreal, one in 1968, the other in
1978. The physiopathology and the
management of this rare clinical en
tity are reviewed.

Case Reports
Case 1

end was closed in two layers with inter
rupted 3-0 silk sutures. The bronchus
was closed with a single layer of inter
rupted 3-0 Dexon. Postoperatively an
empyema developed. This was treated
by closed thoracostomy drainage.
The resected segment of the fistulous
tract was lined with squamous and respi
ratory epithelium. No granulomas or
tumour cells were seen. The surrounding
pulmonary parenchyma demonstrated
chronic inflammation. A biopsy specimen
of a node in the immediate vicinity of the
fistulous tract showed reactive hyper
plasia and a culture grew a-hemolytic
streptococcus.
Two years later, the patient is asymp
tomatic.

A 3-year history of a nonproductive
cough induced by eating prompted the
admission to hospital of this 58-year-old
white man. He denied having any nausea,
vomiting, pain or weight loss. Two weeks
earlier he had had one mild episode of
hemoptysis. He was a nonsmoker and had
not been exposed to tuberculosis. Physi
cal examination and laboratory investiga
tion disclosed no abnormalities.
Ten years before he had undergone
left internal mammary artery implanta
tion for angina pectoris. An esophagogram obtained at that time showed a
small mid-thoracic esophageal diverti
culum. An esophagogram now revealed a
small fistulous tract between the mid
esophagus and the bronchus in the su
perior segment of the lower lobe of the
left lung (Fig. 1).
At esophagoscopy the mouth of the
fistula was visualized at 30 cm from the
incisors.
A fistulous tract (diameter 2 cm) be
tween the mid-esophagus and the bron
chus to the superior segment of the left
lower lobe was found at operation. After
the fistula was divided, the oesophageal

Case 2
During esophagoscopy with a rigid
esophagoscope, performed to discover the
cause of dyspepsia, a 53-year-old white
woman suffered cervical esophageal per
foration. This was complicated by septic
mediastinitis associated with shock and
massive subcutaneous emphysema. She
was treated by tracheostomy and drain
age through bilateral supraclavicular in
cisions. A right-sided empyema devel
oped, which was treated with tube thora
costomy. A persistent air leak through
the right chest tube was noted. A feeding
gastrostomy provided nutritional support.
One month after the initial injury
she was transferred to our institution.
The diagnosis was esophageal perfora
tion. pneumonia of the right lower lobe
and empyema.
Radiologic examination of the upper

Fig. la

Fig. lb

Tracheoesophageal fistulas are u n 
common. Usually they result from
congenital defects and are corrected
early in life. The fistulas that are
acquired later are generally second
ary to a malignant process in the
trachea, the esophagus or the sur
rounding mediastinal structures.1,2 Ac
quired nonmalignant tracheoesopha
geal fistulas most commonly arise as
a result of trauma or infection. We
From the department of surgery,
Royal Victoria Hospital, Montreal,
PQ
Accepted for publication July 22, 1980
Reprint requests to: Dr. Jean E. Morin,
Department of surgery, Rm. S8.30,
Royal Victoria Hospital, 687 Pine Ave.
W, Montreal, PQ H3A 1A1
54

FIG. 1— Case I (a) Posteroanterior view after barium swallow demonstrates
Communication between esophagus and left lower lobe bronchus, (b) l ateral view
shows communication between esophagus and superior segment of lower lobe of
left lung.
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lymph nodes. Peritracheitis and periesophagitis follow. Necrosis and casea
tion of the node cause perforation
into the trachea and esophagus and
a fistula results. Other rarer mechan
isms for the formation of tuberculous
fistulas include erosion of the tuber
culous tracheal ulcer7 and perforation
of empyemas or mediastinal abscesses.
Before the advent of adequate anti
microbial therapy, fistulas occurred
during the tertiary phase of syphilis.
Ulcerated and necrotic mediastinal
gumma perforated into the surround
ing structures and resulted in a fis
tula.1
Of tracheoesophageal fistulas result
ing from trauma, 76% are caused by
nonpenetrating chest injury such as
steering wheel injuries in car ac
cidents.8,9 These fistulas are usually
located just above the carina8'10 and
symptoms appear several days after
the accident. During this latent period,
the ischemic, injured esophageal mu
cosa undergoes necrosis and a fistula
results.8
Discussion
Other types of trauma include in
Although acquired tracheoesopha jury by foreign bodies, dilatation of
geal and bronchoesophageal fistulas strictures,11 chemical,12 penetrating and
are rare, they are important and early operative injuries, postemetic “spon
diagnosis with appropriate repair can taneous” perforation13 and injury by
be lifesaving.
cuffed endotracheal tubes.14 Ac
Sixty-five percent of acquired tra cording to Thomas14 the factors
cheoesophageal fistulas have been favouring the formation of a tra
reported in association with Hodgkin’s cheoesophageal fistula in a patient
disease.3,4 Therapy, including radio with a cuffed endotracheal tube in
therapy, is often implicated in the clude an inflation pressure greater
formation of the fistula. However, we than 30 mm Hg causing decreased
would like to draw attention to the mucosal blood flow, excessive motion
nonmalignant acquired fistulas occur of the tube, faulty alignment with
ring in otherwise healthy patients. resulting erosion by the tip and com
Wychulis and associates2 reported that pression of the mucosa between the
72% of these fistulas are due to either cuff of the endotracheal tube and a
trauma or infection. Most authors re nasogastric tube.
port that infection accounts for two
Often the origin of a tracheoesopha
thirds of the cases. In the series of geal fistula presenting in an adult is
Coleman and Bunch,1 trauma ac not clear. Several cases of congenital
counted for 43%. Other less common fistulas presenting in adulthood have
causes are esophageal diverticula1,2,5 been reported.12,13,15,16 Their delayed
and broncholiths,5 and in some the presentation may be due to several
cause is unknown.
factors such as a membrane covering
the
fistula that subsequently ruptures,
Pathogenesis
a proximal fold of esophageal mucosa
The most common infectious agents or the angle of the fistula that allows
implicated in acquired tracheoesopha it to close during swallowing. Smith17
geal fistulas are Mycobacterium tuber- believes that a fistula may be con
culosis,1,2,s'7 Treponema pallidum,1,2'5,e sidered congenital if there is a defi
actinomycetes2,5,6 and Histoplasma sp.6 nite layer of mucosa and muscularis
Although specific infectious agents mucosae, no adherent lymph nodes
have been implicated, in many cases and no surrounding inflammatory re
no objective microbiologic proof is action.
presented to support this opinion.
Fistulas secondary to granulo
Clinical Presentation
matous disease, such as tuberculosis
and histoplasmosis, result from the
The principal symptom is a stran
spread of the primary parenchymal gling sensation after ingesting food.
disease to the hilar and mediastinal This occurs more frequently with

gastrointestinal tract and esophagus
revealed an esophagomediastinobronchial
fistula originating in the cervical eso
phagus and terminating in the right lower
lobe bronchus.
At bronchoscopy the fistulous tract
could be seen at the 6 o’clock position
in the intermediate bronchus proximal
to the origin of the superior segment
bronchus. At esophagoscopy the fistula
could not be visualized.
Operative exposure of the cervical eso
phagus revealed that the fistula origi
nated high on the left side with the tract
crossing the mediastinum to the right.
A catheter was passed into the tract and
the origin of the fistula was closed with
3-0 chromic catgut sutures. The mediasti
num was drained through the neck.
Through a right thoracotomy the em
pyema was drained and the lower end
of the fistula visualized. Within 2 months
the fistula had healed.
One year after operation the patient
was doing well. Radiologic examination
revealed an asymptomatic Zenker’s diver
ticulum unrelated to the previous opera
tion and a mild stricture of the cervical
esophagus.
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liquids but as the fistula enlarges it
may also occur when solids are eaten.
Patients often find that they can avoid
paroxysms of coughing if they swallow
when recumbent. Although hemop
tysis has been reported it is infrequent.
Increased sputum production, fever
and coughing up food in the sputum
are sometimes associated with these
fistulas.
In patients with chronic fistulas,
the symptoms may be attributable to
sequelae of the fistula. The symp
toms include chronic cough, recurrent
pneumonitis and upper respiratory
tract infections, bronchiectasis, em
pyema and mediastinal or lung ab
scesses. Yacoub and colleagues18 re
ported that 80% of patients who have
a fistula for longer than 1 year will
manifest
pulmonary
suppuration.
Some of these may have cerebral
abscesses. Weight loss is unusual.
Physical examination may yield no
abnormal findings. However, in some
instances rales may be elicited at the
lung base after liquids are ingested
(Ono’s sign). When the fistula is due
to trauma, mediastinal or subcutane
ous emphysema (69% ), pneumo
thorax (25% ) or rib fractures
(3 6 % )9 may be present alone or in
combination. Increased production of
sputum or an air leak is suggestive
of a fistula associated with the use
of cuffed endotracheal tubes.
Diagnosis
Coleman and Bunch1 and Wychulis
and colleagues2 have reported that
acquired tracheoesophageal fistulas
communicate more frequently with the
right bronchus than the left. The best
method of demonstrating the course
and location of the fistulous tract is
by roentgenography after a barium
swallow. Recently, because it is less
irritating to the bronchial mucosa,
the use of iodized oil has been recom
mended.19
Endoscopic examination of both
the respiratory and gastrointestinal
tracts should be performed. Because
of the frequent association of dis
eased pulmonary parenchyma with
these fistulas, bronchoscopy plays an
important role in assessing the need
for more extensive surgical resection.
Redundant mucosal folds often make
it difficult to visualize the esophageal
origin of the fistula. Injection of a
small amount of methylene blue into
one end of the fistula may obviate
this problem.2
Treatment
Before 1945, Coleman and Bunch1
reported that only 6% of 75 patients
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ACTION
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shown to inhibit in vitro biosynthesis of prostaglandins PGE2 and
PGFzn. Gastro-intestinal bleeding, determined by daily fecal blood
loss, was shown in one clinical trial to be approximately 1 2 ml
after 1600 mg/day of floctafenine compared to 104 ml after 2400
mg/day of acetylsalicylic add
in normal volunteers, IDARAC was well absorbed after oral adminis
tration and peak plasma levels were attained 1-2 hours after
administration and declined in a biphasic manner, with an initial
la phase) half-life of approximately 1 hour and 1 later (p phase)
half-life of approximately 8 hours. Floctafenine and its metabolites
do not accumulate following oral administration of multiple doses
After oral and intravenous administration of !*C labelled IDARAC
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were treated by “direct surgical re
pair”. Since then numerous ap
proaches have been attempted with
variable success.
Many patients with chronic fistulas
or associated traumatic injuries require
general nutritional and supportive
measures preoperatively. This has been
provided by gastrostomy, jejunostomy and more recently by total
parenteral nutrition. Perioperative ad
ministration of antibiotics is desirable,
based upon bacterial sensitivities if
possible. In specific cases of tuber
culous or syphilitic fistulas, appro
priate therapy should be started well
before operation. Wigley and asso
ciates7 reported spontaneous closure
of a tuberculous tracheoesophageal
fistula when the patient was treated
with appropriate antibiotics alone.
Past reports1’5,19 have suggested
cauterizing fistulas 3 mm or less
in size but this is rarely possible and
surgical excision is now the procedure
of choice. Mediastinal drainage may
be necessary before definitive surgery
is carried out but multistaged proced
ures are used increasingly less fre
quently. The approach is through a
thoracotomy. When isolated, the fis
tula is divided and the trachea and
esophagus are closed in layers. To
reduce the rate of recurrent fistulas,
most authors recommend interposition
of a muscle or pleural flap between
the repairs. The necessity for pulmo
nary resection varies with the circum
stances.
Cuffed endotracheal tubes result in
circumferential damage to the tracheal
wall and simple closure is unsatis
factory. Grillo’s group20 have repaired
these fistulas through an anterior or
left cervical incision by resecting the
involved trachea, closing the esopha
geal defect and performing primary
anastomosis of the trachea with or
without interposition of a muscle flap.
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In a case of overdose, standard procedures to evacuate gastric
contents, maintain urinary output and provide general supportive care
should be employed.
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recommended daily dose is 1200 mg. IDARAC is recommended
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The tablets should be taken with a glass of water
IDARAC is not recommended for use in children.
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temperature, protected from light
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The University of Alberta's experience
with the use of bovine and
polytetrafluoroethylene (PTFE) grafts
as renal dialysis conduits is reported.
Over a 31/2-year period 100 patients
had grafts placed. Most were placed
in the forearm and a small number
in the groin.
Bovine grafts, while performing
adequately as dialysis conduits,
required multiple repairs to alleviate
complications. The complications
included thrombosis, stenoses at the
graft-vein anastomosis and in the
graft, aneurysm and infection. At the
end of the study period 68% of the
grafts were still functioning and 82%
of the patients survived.
The experience with PTFE grafts
was less extensive. Analysis of the
data indicates that there was a
lower complication rate and that
aneurysm formation and infection at
puncture sites were rarely seen.
Thrombosis secondary to stenosis at
the graft-vein anastomosis was
the most frequent complication. Graft
and patient survival were nearly 90%.
A comparison of bovine and PTFE
grafts as replacement for failed
bovine grafts showed that PTFE was
much superior.

thrombose, de stenose a I'endroit
de I'anastomose entre la veine et
la greffe, dans la greffe meme, et des
cas d'anevrismes et d'infections.
A I'issue de la periode de I'etude,
68% des greffes fonctionnaient
toujours et 82% des sujets survivaient
encore.
L'experience avec les greffes PTFE
etait moins etendue. L'analyse des
donnees indique qu'il y avait un taux
plus restreint de complications et
que la formation des anevrismes et
les infections a I'endroit de la ponction
etaient rares. La thrombose resultant
de la stenose a I’endroit de I’anastomose greffe/veine etait la
complication la plus frequente.
La survie tant des greffes que des
sujets etait pres de 90%.
La comparaison entre les greffes
bovines et de PTFE pour remplacer
des greffes bovines defectueuses
a montre la nette superiority des
greffes PTFE.

In support of the hemodialysis pro
gram at the University of Alberta
Hospital, considerable experience has
been gained in constructing various
external and internal arteriovenous
shunts. The Brescia fistula1 is the first
choice for internal access in patients
requiring long-term dialysis; other
On rend compte de l’experience
de I'Universite de I'Alberta avec
types of internal shunts are con
I'emploi de greffes bovines et de
structed in these patients only when
a Brescia fistula cannot be used or a
polytetrafluorethylene (PTFE) en tant
que conduits pour la dialyse renale.
previously constructed fistula has
Pendant une periode de 3 V2 ans,
failed.
on a place des greffes chez 100
A number of patients entering the
malades, la majorite dans I'avant-bras
dialysis program have veins at the
et une petit nombre dans I’aine.
wrist that are inadequate for con
Bien qu'elles fonctionnaient
structing a fistula or have previously
normalement comme conduits pour
damaged forearm veins that can never
la dialyse, les greffes bovines
become satisfactory dialysis sites.
necessitaient de nombreuses repara
The introduction of the bovine
tions pour corriger des complications
heterograft (Johnson & Johnson,
qui comprenaient des cas de
Brunswick, NJ) and subsequently of
polytetrafluoroethylene (PTFE) con
duits (GORE-TEX; W.L. Gore &
Associates, Flagstaff, Ariz. and
IMPRATm; IMPRA Inc., Phoenix,
From the department of surgery
University of Alberta, Edmonton, Aha. Ariz.) has greatly increased the scope
Accepted for publication July 30, 1980 of internal shunting and allowed con
siderable latitude in the selection of
Reprint requests to: Dr. P.A. Salmon,
a site.
Department of surgery, Clinical
In this paper I present the total
Sciences Building, University of Alberta,
experience at the University of Alber
Edmonton, Aha. T6G 2G3

ta with bovine and PTFE grafts over
a 3-year period.
Patients and Methods
Between July 1, 1975 and Dec. 31,
1978, 100 patients with chronic renal
failure had grafts placed for dialysis.
Bovine grafts were used exclusively
between July 1, 1975 and Sept. 30,
1976; subsequently PTFE grafts were
used with increasing frequency. From
mid-1977 onwards PTFE grafts were
used exclusively.
Data on the performance of the
bovine and the two types of PTFE
grafts have been kept and analysed
separately so that a comparison can
be made. The three groups of pa
tients were comparable with respect
to age (Table I). Table II shows the
type of graft and frequency of use.
Far more bovine grafts were used
than either GORE-TEX or IMPRA.
However, the total number of PTFE
grafts placed almost equalled the num
ber of bovine grafts. Table II refers
only to the primary placement of
grafts either in the arm or groin; 16
grafts were inserted secondarily either
at new sites or at the old site where
the previous graft had been removed
or disconnected. Almost all grafts
when placed primarily were loop
Table 1—Ages of Patients
in Three Groups
Age, yr
Graft
type

Mean

Range

43
45
46

17-70
18-60
19-72

Bovine
GORE-TEX
IMPRA

Table II—Types of Grafts Used in
100 Patients

Graft
type
Bovine
GORE-TEX
IMPRA
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No. of
patients

No. of
forearm
grafts

No. of
groin
grafts

56
15
29

54
14
28

2
1
1
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grafts in the left forearm, an end-toside connection being made between
the bevelled end of brachial artery and
the graft; the graft-vein anastomosis
was in almost all instances end to end.
Only four patients had straight
grafts placed between wrist and antecubital fossa. All had previously
established arteriovenous fistulas, the
dilated vein having become stenotic
or aneurysmal and therefore unsuit
able for further use. The distal
anastomosis was between graft and
dilated vein cuff near the previous
site of arteriovenous anastomosis.
All patients included in the study
have been followed up and all com
plications requiring operative correc
tion recorded.
Results
Forearm
Straight grafts.—The initial survival
rate of the grafts in these four patients
was low. Three grafts were converted
from straight grafts to loops between
1 and 45 days after placement. In
two patients a loop was formed by
placing a bovine segment end to
end between the brachial artery and
the distal end of the straight graft that
had been detached at the wrist. The
third patient had a completely new
bovine loop installed. The cause of
failure in these three patients was
thrombosis likely related to low
flow. The fact that the distal end of
the straight graft was anastomosed to
a cuff of vein from previously estab
lished but failing arteriovenous fistulas
may explain the flow problem and
propensity to thrombosis. The fourth
patient had useful function for 671
days at which time the graft throm
bosed and was converted to a loop
graft with a segment of GORE-TEX.
The ultimate fate of the straight
grafts after they were converted to
loops is as follows. One patient died
on day 367 of unrelated causes but
the graft had functioned satisfactorily.
The second patient had a new bovine
graft inserted at the same site on day
289 and that graft has functioned
satisfactorily for a further 854 days,
at the time of writing. The third
patient had a complicated postoper
ative course, the newly implanted
loop being completely removed on
day 30 and a new bovine graft placed.
This graft thrombosed 13 days later
and a third bovine graft was placed
in the same location. Following this,
several episodes of thrombosis oc
curred. Finally, the skin incision
over the graft apex became infected
and the graft exposed. A bovine graft
60

was inserted in the left groin and the
forearm graft was completely removed
on day 167. The brachial artery was
reconstructed with a vein patch.
The fourth patient had a throm
bosis of the composite loop graft on
day 945. A stenosis was found in the
middle of the bovine limb so this
limb was bypassed with a long GORETEX segment and joined to the previ
ously implanted GORE-TEX segment.
This graft has functioned satisfactor
ily without complication for 270 days.
Because our initial experience with
straight grafts was unsatisfactory, all
subsequent grafts were of the loop
type.
Bovine grafts.—Of the 54 patients
in this group, 19 had grafts that have
functioned satisfactorily without com
plications requiring surgical interven
tion. In this group seven patients died
of other causes and all had function
ing grafts at the time of death. Mean
graft survival of the 12 living patients
is 24.5 months (range 14 to 37.5
months). During the follow-up period
six of the patients underwent trans
plantation.
Thirty-five patients had one or
more postoperative complications. Of
these, 3 patients died of other causes
but had functioning grafts on the day
of death, and grafts in 8 patients were
removed between 1 and 21 months
following placement, leaving 24
(69%) patients who survived with
functioning grafts. The mean survival
is 30.4 months (range 19 to 44
months).
Of the eight patients whose initial
graft failed, two had new grafts in
serted at the same site, a bovine graft
and a GORE-TEX graft that were
still functioning after 25.5 and 23
months, respectively. One patient had
a bovine graft inserted in the other
forearm that was functioning well
after 21.5 months, three had groin
grafts—a bovine graft functioning
after 24.5 months and two GORETEX grafts functioning after 2.5 and
7 months. Two other patients are
dialysed by way of an external shunt
and an arteriovenous fistula.
Of the 35 patients in this subgroup
32 (91%) are still alive.
Thrombosis was the most common
complication, occurring 45 times in 23
patients. Thirteen patients in whom no
other morbid condition was found had
simple thrombectomy with good re
sults. In all other cases an underlying
cause for the thrombosis was present.
There were 18 instances of stenosis at
the graft-vein anastomosis. In 7 in
stances this was corrected by placing
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a lentiform patch of GORE-TEX, in
10 by a lentiform patch of IMPRA
and in 1 by resecting at the anasto
motic site and connecting the graft
to another vein.
There were other, rarer, causes of
graft thrombosis. In one instance the
cephalic vein became varicose and.
due to its tortuous and ectatic con
figuration, the clots could not be ef
fectively removed. Therefore the
graft-vein anastomosis was divided
and the graft joined to the basilic
vein. There was one case of obstruc
tion high in the cephalic vein. The
basilic vein could not be used, so the
graft-vein anastomosis was taken
down and an anastomosis performed
in the deep compartment to a vena
comitans. In another instance there
was a venous aneurysm; it was re
sected and the defect bridged by a
GORE-TEX segment. There was also
one instance of a thrombosed aneu
rysm of the venous arm of the graft.
It was managed by resection and re
placement of the involved half graft
with an IMPRA segment. In addition
there were four stenotic or well used
grafts that were managed by seg
mental or total replacement.
There were six stenoses of the vein
proximal to the graft-vein anastomo
sis; two were treated with an IMPRA
lentiform patch, one by resection and
replacement with a GORE-TEX seg
ment and three by mobilization of the
proximal vein and primary anastomo
sis.
Only one patient had a graft-artery
stenosis which was resected and re
placed with an IMPRA segment.
Graft aneurysms occurred 22 times
in 14 patients. Seven aneurysms oc
curred in the venous arm of the graft.
Three were treated by resection and
replacement— one GORE-TEX, one
IMPRA and one bovine segment were
used— and four were bypassed with
IMPRA graft segments. Five aneu
rysms occurred in the arterial arm of
the graft. Three were resected and re
placed by two bovine and one IMPRA
segment and two were bypassed with
GORE-TEX segments. There was one
case in which an aneurysm formed at
the apex of the graft, at the site of a
previous incision for thrombectomy.
This aneurysm was simply resected
and a primary anastomosis per
formed. One aneurysm at the graftvein anastomosis was treated by re
section and primary anastomosis. Of
two aneurysms at the graft—artery
anastomosis, one was resected and re
placed by an IMPRA segment and
the other, a saccular aneurysm, was
resected and the graft repaired. Later,
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tient is alive 24.5 months later. A
second patient, who had aneurysms
of both arterial and venous arms of
the graft, underwent resection of the
aneurysmal sites on day 102 and re
placement of the defects with GORETEX segments. The second graft has
functioned satisfactorily
for
16
months without complication. A third
patient had graft thrombosis on day
157 after implantation; stenosis of
the graft-vein anastomosis was found.
The stenotic segment was resected and
a primary anastomosis performed.
This graft has since functioned satis
factorily for 8 months.
IMPRA grafts.—Twenty-two pa
tients with IMPRA grafts placed
in the arm had no complications. One
patient died 3 months following oper
ation of unrelated causes with the
graft still functioning. Twenty-one
grafts were functioning a mean of 6
months (range 1 to 15 months) after
implantation.
In six instances there were com
plications. Use of two grafts was ter
minated; one IMPRA graft was re
moved on day 14, and a bovine graft
installed at the same site. It has func
tioned satisfactorily for 24 months.
Use of the second was discontinued
on day 60 because skin necrosis re
sulted in graft exposure. This com
plication was conceivably related to
steroid therapy used concurrently in
an attempt to prevent rejection of a
transplanted kidney. A GORE-TEX
graft was inserted in the other arm.
The complications in four other
patients were dealt with without loss
of the graft. One had thromboses of
the graft on days 74 and 305 after
placement. The first thrombosis, as
sociated with stenosis of the vein
proximal to the graft-vein anastomo
sis, was treated by resection and re
placement with an IMPRA graft seg
ment; the second thrombosis, due to
stenoses at the graft-graft and graftvein anastomoses, was treated by
IMPRA graft lentiform patches. The
graft has now been functioning with
out further complications for 13
months. A second patient had a
thrombosis on day 503 related to
stenosis at the graft-vein anastomosis;
treatment was with a lentiform
IMPRA patch. The graft has survived
for 25 months. The third patient had
thrombosis of the graft on the day it
was inserted. Early failure was prob
ably related to intravenous chemo
therapy resulting in widespread
venous sclerosis. The previously con
structed graft-vein anastomosis was
taken down and the graft advanced
into the arm where a satisfactory

because of infection at the site, the
brachial artery was ligated and a sa
phenous vein bypass performed from
a more proximal brachial artery site
to the graft. Two aneurysms formed
in the vein just proximal to the graftvein anastomosis. Both were resected,
the repair being effected by a primary
anastomosis in one instance and by a
GORE-TEX segment in the second.
Multiple aneurysms occurred in four
grafts. In two instances the grafts
were replaced at the same site—in
one by a bovine graft and in the
other by a GORE-TEX graft. In the
other two cases bovine grafts were
placed in the opposite forearm.
Active infection was present at the
time of surgical treatment in 15 pa
tients but always in association with
thrombosis, stenosis or aneurysm.
Many patients who had bypasses
rather than resection of affected sites
had accompanying infection and
therefore required replacement out
side the infected area.
In this series complications occur
red at the apex of the graft in 11 in
stances, especially following incision
of the graft for thrombectomy. Prim
ary infections at the site in three cases
were treated by proximal bypass using
a bovine segment in one case and by
distal bypass in two using a bovine
segment and an IMPRA segment.
Stenosis occurred in four, necessitating
resection
and replacement with
GORE-TEX segments in three and re
moval of the entire graft and replace
ment with a GORE-TEX graft in the
fourth. In two instances the graft be
came exposed and could not be ade
quately covered with tissue. In one a
distal bypass was performed with a
bovine segment and in the other a
completely new bovine graft was
placed circumferentially about the
old graft. In one instance the apex
of the graft was damaged during
thrombectomy, so the area was
resected and a GORE-TEX segment
placed.
GORE-TEX grafts.—Eleven pa
tients had forearm GORE-TEX grafts
which were without complications. Of
these 11 patients, 2 died of unrelated
causes 17 months and 18 months after
initial graft insertion. Both grafts
were functioning up to the time of
death. At the time of writing, nine
patients are alive with functioning
grafts, a mean of 6.9 months (range
1 to 18 months) after placement.
Three other patients had compli
cations; one had skin necrosis neces
sitating removal of the graft 5.6
months after implantation. A groin
bovine graft was placed and the pa
VOLUME 24. NO. 1, JANUARY 1981
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anastomosis to a relatively normal
proximal basilic vein was accom
plished. This graft has functioned
satisfactorily for 2 months without
complication. The fourth patient had
an uninfected aneurysm of the venous
arm of the graft on day 62. An
IMPRA bypass graft was placed and
has functioned without further com
plications for 13.5 months.
Groin
Bovine grafts.— Six patients had
bovine grafts placed in the groin (two
primarily, four secondarily). Only
one was functioning without compli
cation after 24.5 months. Of the five
patients in whom there were one or
more complications, one has survived
30 months from the time of initial
placement and has a functioning graft
and two patients are dead, having
survived 7.5 and 18 months, respecively from the time of initial place
ment. They died of causes unrelated
to the presence of a graft and had
functioning grafts at the time of
death. Two grafts were removed at
2.5 and 17 months due to persistent
infection; one patient now has a
GORE-TEX graft in the same site
functioning for 2.5 months and in the
opposite leg functioning for 7 months.
Two of the six groin bovine grafts
were completely unsatisfactory; of the
four that functioned satisfactorily
only two are now functional, one
after 24.5 months and the other after
30 months.
Thrombosis occurred six times in
three patients. There were two
stenoses of the graft-vein anastomosis,
one corrected by a GORE-TEX and
the other by an IMPRA lentiform
patch. One stenosis in the last few
centimetres of the venous end of the
graft was treated by a resection of
the stenotic segment and primary
graft-vein anastomosis. In one in
stance stenosis of the femoral artery
proximal to the graft-artery stenosis
was treated by endarterectomy. Part
of one graft appeared thin walled and
friable and thrombosis was probably
related to kinking. The unsatisfactory
portion was removed and a bovine
segment placed. In one instance a
thrombosis was cleared with the
Fogarty catheter alone, no specific
stenotic lesion being discovered.
GORE-TEX grafts.—Only one pa
tient had a GORE-TEX graft placed
in the groin as a primary procedure.
The patient had extreme decompensa
tion and frequent episodes of pro
found hypotension. The graft throm
bosed 2 days after placement and no
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attempt was made to restore patency.
The patient died 1 month later.
IMPRA grafts.—Only one 1MPRA
graft was implanted in the groin and
has functioned without complication
for 15 months.
Secondary Grafts
Eleven patients had 16 grafts im
planted secondarily either at the same
site or at a new site. In some instances
the old graft was removed and in
others in which the graft was throm
bosed and quiescent the original graft
was simply left in place.
Old site.—Six patients had nine
new grafts inserted at the original site.
In five instances bovine grafts were
used as replacement for bovine grafts
and in four instances GORE-TEX
grafts replaced previously inserted
bovine grafts. In most instances a cuff
of old graft was left on the arterial
side to obviate the arduous task of
dissecting the graft-artery anastomo
sis completely. A cuff was never left
on the venous side.
In most instances, unless the old
graft was infected, it was left in place
and the new graft installed in another
tunnel placed outside the old site.
In the group of bovine replacing
bovine grafts, the mean survival was
9.5 months. However, four of the five
new grafts were ultimately removed.
The one surviving graft has now been
in place 25.5 months. In contrast,
when GORE-TEX grafts were used to
replace bovine grafts, all survived a
mean of 10 months (range 4 to 24
months).
If the presence of a retained cuff
of bovine graft on the arterial side
was important it was only when
another bovine graft was implanted,
and the retained cuff did not appear
to affect the survival of the GORETEX grafts.
New site.—Five patients had seven
grafts placed in a site other than the
primary one. In two patients a bovine
graft was used to replace a primary
bovine graft; one graft was subse
quently removed due to infection at
2.5 months, the other graft survived
32.5 months without complication.
When GORE-TEX was used to re
place bovine grafts (in two instances)
100% survival was achieved. How
ever, the grafts have only been in
place for 1 and 4 months. An IMPRA
graft used to replace a bovine graft
has survived 3 months without com
plication and a bovine used to replace
a GORE-TEX graft has survived for
24.5 months without complication. A
GORE-TEX graft used to replace
an IMPRA graft has survived 1.5
62

months. Graft survival in this group
was 86% but the follow-up has been
too short to be reliable.
In two categories there are suffi
cient numbers of patients for reliabi
lity. In the bovine to bovine group,
71 % of grafts were ultimately re
moved and in the bovine to GORETEX group, 100% of the grafts sur
vived.
Summary
Table III presents the data for pa
tient and graft survival after primary
grafting.
The mean survival appears to be
much better for bovine grafts but this
is undoubtedly related to the fact that
we have had much more experience
with this type of graft. The percentage
of graft survival is appreciably lower
for bovine grafts than for PTFE
types. The difference between GORETEX and IMPRA appears insignifi
cant. The differences in patient sur
vival may also be insignificant, the
values for those having primary place
ment of bovine grafts being nearly
equal to those of patients with PTFE
grafts. This is particularly surprising
in view of the high complication rate
for bovine grafts and the fact that
they have been at risk for a much
longer period than PTFE grafts.
Table IV shows the results of our
experience with secondary grafts. Of
the 11 patients who underwent one
or more secondary graftings all have
survived. In this situation the PTFE
grafts obviously survive better than
bovine grafts, the former having
100% survival and the latter 38%.

Figs. 1 and 2 present life-table anal
yses for all primary grafts. Any type
of secondary procedure done to pre
serve graft function, such as throm
bectomy, aneurysmectomy, revision
or bypass, was classified as a graft
failure even if the procedure restored
function. Only first failures were
recorded.
The failure rate for bovine grafts
(Fig. 1) was high and relatively steady
for the first 16 months after implan
tation. In that time, 58% of the grafts
failed. Thereafter complications were
less frequent, failure being limited to
a further 10% in the subsequent 16
months.
In comparison (Fig. 2) the initial
high rate of failure for the PTFE
grafts was limited to the first few
months, 24% of IMPRA grafts had
failed by 3 months and 21 % of
GORE-TEX grafts by 5 months. Sub
sequently, over the next 13 months
only one graft (IMPRA) failed. The
performance of the two types of
PTFE grafts is essentially the same.
Discussion
There were very few graft failures
(5% ) in the immediate postoperative
period. This indicates that limitation
of inflow and outflow was not com
mon and that the surgical techniques
were adequate. In the few instances
in which difficulties were encountered,
inability to recognize limiting factors
in the operative field probably consti
tuted the greatest cause of graft fail
ure. Previously sclerosed and throm
bosed veins, occasional extensive
atheromatous arterial disease and rare

Table I II— Survival (in Months) of Primary Grafts

Graft
type
Bovine
GORE-TEX
IMPRA

No. of
patients

No. of
grafts

56
15
29

56
15
29

Table IV

Graft survival
--------------------------------------------------------Range
Mean
%
22
9.77
6.95

1-44
1 18
0.5-25

68
87
90

Patient
survival, %
82
87
93

Survival (in Months) of 16 Secondary Grafts
in 11 Patients
Graft survival

Graft
type
Bovine
GORE-TEX
IMPRA

No. of
grafts

Mean

Range

%

Patient
survival, %

8
7
1

15.4
11.7
3

1-32
1-36

38
100
100

100
100
100
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episodes of profound hypotension
postoperatively were factors predispos
ing to early failure.
A comparison between bovine and
the two types of PTFE grafts is
somewhat limited because the grafts
were not used concurrently and be
cause we have used PTFE grafts ex
tensively for a relatively short period.
Nevertheless, a number of features
and trends are apparent. The in
cidence of complications—particular
ly thrombosis, aneurysm formation
and infection—was much higher in
the bovine group. Stenosis of the
graft-vein anastomotic sites has been
seen frequently; paradoxically graftartery anastomotic stenosis has been
infrequent. This difference may be
related to the fact that clotting ele
ments in blood are activated in their
course through the graft and clots
tend to form on the venous side of
the graft. In addition the graft is
submitted to constant trauma by dial
ysis needles causing intimal damage
in many sites which must add to the
problem of distal clotting. The in
cidence of this type of complication
and of thrombosis in the PTFE grafts
has so far been low. Recent evidence
from the literature2 suggests that
PTFE grafts have less thrombogenic
potential. If so, the better results ob
tained with these grafts may well be
owing to this fact alone.
Aneurysm formation was another
frequent complication of the bovine
grafts. Usually aneurysms occurred at
the sites of needling and often fol
lowed low-grade infection at these
sites. In instances in which infection
had occurred, the bovine graft wall
appeared to undergo autolysis and in
some instances the graft had locally
disintegrated, the aneurysm wall being

formed by subcutaneous fat and skin.
In contrast, PTFE grafts, in the two
instances in which aneurysms were
seen, remained intact except for a
break in the wall. The rarity of aneu
rysms forming in PTFE grafts may
indicate a greater resistance of the
synthetic material to aneurysm forma
tion. However, the occurrence of in
fection at needling sites has also been
very low and therefore perhaps one
of the predisposing factors is absent.
It is of interest that problems other
than failure of dialysis or graft func
tion were the cause of death. Obvi
ously in patients with the serious prob
lems and complications associated
with renal failure attrition may be
expected.
Patient and graft survival were ex
cellent after primary placement of
PTFE grafts. Patient survival after
primary bovine grafting was almost
as good but the graft failure rate was
higher. The patients benefited by new
grafts or other types of access that
were made available.
In many of the repairs performed
on the bovine grafts, where segments
have been placed, bypasses con
structed and lentiform patches placed,
PTFE was used. Therefore many of
the bovine grafts still functioning have
PTFE components. It is an impression
that PTFE segmental replacement
greatly prolongs bovine graft function
and in a number of instances bovine
grafts have been replaced segment by
segment until the functioning graft is
completely constituted of PTFE. In
this series the ultimate fate of all
presently functioning bovine grafts
will be replacement with either
GORE-TEX or IMPRA segments or
grafts.

The superiority of PTFE as a re
placement material is borne out in
the series of secondarily placed grafts.
The use of GORE-TEX and IMPRA
has been highly successful both at old
and new sites. This speaks of a ver
satility that the older graft materials
cannot match.
Conclusions
It is apparent from this series that
renal dialysis by the use of arterio
venous grafts of bovine carotid artery
and PTFE has been successful. While
the bovine graft has permitted long
and successful dialysis there was an
unduly high incidence during the
study period of complications asso
ciated with its use. Nevertheless, re
vision, replacement and modification
saved the functional integrity of
many grafts, maintained the original
site of graft placement and preserved
life. The PTFE grafts have been
equally successful as dialysis conduits
and have been associated with far
fewer and less serious complications.
In view of these results bovine grafts
are no longer used, all grafts now
being of the PTFE type.
There seems little to distinguish the
radially reinforced GORE-TEX from
the more simple IMPRA type. Which
one will eventually prove to be su
perior will depend on further study.
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MONTHS
FIG. 1—Life-table analysis of graft survival in patients
with bovine grafts implanted in forearm.
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FIG. 2—Life-table analysis of graft survival in patients
with GORE-TEX (open circles) and IMPRA (closed circles)
grafts implanted in forearm.
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MEFOXIN * is generally well tolerated... Data from
108 studies conducted world-wide on 2277 patients with infections at
various sites, 1924 of w hom received MEFOXIN* revealed the drug to be
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ANTIBIOTIC
ACTION
In vitro studies demonstrate that the bactericidal action of MEFOXIN*, a cephamycin
derived from cephamycin C, results from the inhibition of bacterial cell wall synthesis.
Evidence suggests that the methoxy g'roup in the 70: position is responsible for the
resistance of MEFOXIN* to degradation by bacterial beta-lactamases

INDICATIONS AND CLINICAL USES
The treatment of the following infections when due to susceptible organisms:
1 — Intra-abdominal infections such as peritonitis and intra-abdominal abscess.
2 — Gynecological infections such as endometritis and pelvic cellulitis.
3 — Septicemia.
4 — Urinary tract infections.
5 — Lower respiratory tract infections.
6 — Bone and joint infections caused by Staphylococcus aureus.
7 — Soft tissue infections such as cellulitis, abscesses and wound infections.
Appropriate culture and susceptibility studies should be performed to determine the
susceptibility of the causative organism(s) to MEFOXIN*. Therapy may be started while
awaiting the results of these tests, however, modification of the treatment may be
required once these results become available.
Organisms particularly appropriate for therapy with MEFOXIN* are:
Gram positive
Staphylococci, penicillinase producing and non-producing.
Streptococci excluding enterococci.
Granuiegative: (beta-lactamase producing and non-producing strains)
Klebsiella species (including /f. pneumoniae)
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MEFOXIN* may also be appropriate for the treatment of infections involving susceptible
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Clinical experience has demonstrated that MEFOXIN* can be administered to patients
who are also receiving carbenicillin, gentamicin, tobramycin, or amikacin (see PRECAU
TIONS and ADMINISTRATION).
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The intravenous route is preferable for patients with bacteremia, bacterial septicemia, or
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to the cephalosporin group of antibiotics.
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Before therapy with MEFOXIN* is instituted, careful inquiry should be made to determine
whether the patient has had previous hypersensitivity reactions to MEFOXIN*, cephalo
sporins, penicillins or other drugs. MEFOXIN* should be given with caution to penicillinsensitive patients.
There is some clinical and laboratory evidence of partial cross-allergenicity between
cephamycins and the other beta-lactam antibiotics, penicillins and cephalosporins.
Severe reactions (including anaphylaxis) have been reported with most beta-lactam
antibiotics.
Any patient who has demonstrated some form of allergy, particularly to drugs, should
receive antibiotics including MEFOXIN* with caution.
If an allergic reaction to MEFOXIN* occurs, administration of the drug should be
discontinued. Serious hypersensitivity reactions may require treatment with epinephrine
and other emergency measures.

PRECAUTIONS
The total daily dosage should be reduced when MEFOXIN* is administered to patients
with transient or persistent reduction of urinary output due to renal insufficiency (see
DOSAGE and ADMINISTRATION) because high and prolonged serum antibiotic concen
trations can occur from usual doses.
In patients treated with MEFOXIN* a false-positive reaction to glucose in the urine may
occur with Benedict's or Fehling's solutions but not with the use of specific glucose
oxidase methods.
Using the Jaffe Method, falsely high creatinine values in serum may occur if serum
concentrations of cefoxitin exceed 100 mcg/mL. Serum samples from patients treated
with MEFOXIN* should not be analyzed for creatinine if withdrawn within two hours of
drug administration.
Increased nephrotoxicity has been reported following concomitant administration of
cephalosporins and aminoglycoside antibiotics.
The safety of MEFOXIN* in the treatment of infections during pregnancy has not been
established. If the administration of MEFOXIN* to pregnant patients is considered
necessary, its use requires that the anticipated benefits be weighed against possible
hazards to the fetus. Reproductive and teratogenic studies have been performed in mice
and rats and have revealed no evidence of impaired fertility or harm to the fetus due to
MEFOXIN*.
Cefoxitin has been observed in the milk of nursing mothers receiving the drug.
Prolonged use of MEFOXIN* may result in the overgrowth of non-susceptible organisms.
Repeated evaluation of fhe patient’s condition is essential and if super-infection occurs
during therapy, appropriate measures should be taken. Should an organism become
resistant during an antibiotic therapy, another antibiotic should be substituted
The safety and efficacy of MEFOXIN* for the treatment of infections in infants and
children have not yet been established.

ADVERSE REACTIONS
MEFOXIN* is generally well tolerated. Adverse reactions rarely required cessation of
treatment and usually have been mild and transient.
Local Reactions
Thrombophlebitis has occurred with intravenous administration. Some degree of pain
and tenderness is usually experienced after intramuscular injections using water. Indu
ration has occasionally been reported.
Allergic
Maculopapular rash, urticaria, pruritus, eosinophilia, fever and other allergic reactions
have been noted.
Gastrointestinal
Diarrhea has been reported rarely.
Blood
Transient leukopenia and neutropenia have been reported. Some individuals may develop
positive direct Coombs tests during therapy with MEFOXIN*.
Liver Function
Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline phosphatase have
been reported.
Kidney
Elevations in serum creatinine and/or blood urea nitrogen levels have been observed. The
role of MEFOXIN* in changes in renal function tests is difficult to assess, since factors
predisposing to prerenal azotemia orto impaired renal function have often been present.

TREATMENT OF OVERDOSE
Other than general supportive treatment, no specific antidote is known. MEFOXIN* can
be eliminated by dialysis in patients with renal insufficiency.

DOSAGE AND ADMINISTRATION
MEFOXIN* may be administered intravenously or intramuscularly when required. (See
monograph for reconstitution directions for each route.)
Adult Dotage
The usual adult dosage is 1 g or 2 g of MEFOXIN* every 6 to 8 hours. Dosage and route of
administration should be determined by severity of infection, susceptibility of the
causative organisms, and condition of the patient. The usual adult dosages are shown in
the table below.

Usual Adult Dosage
Type of Infection
Uncomplicated forms* of
infections such as
pneumonia, urinary tract
infection, soft tissue infection
Moderately severe or
severe infections

Daily Dotage
3-4 grams

6-8 grams

Frequency and Route
1 gram every 6-8 hours
IV or IM
1 gram every 4 hours
or
2 grams every 6-8 hours IV
2 grams every 4 hours
or
3 grams every 6 hours IV

Infections commonly
12 grams
needing antibiotics in
higher dosage (e.g.
gas gangrene)
* Including patients in whom bacteremia is absent or unlikely.

Therapy may be started while awaiting the results of susceptibility testing.
Antibiotic therapy for group A beta-hemolytic streptococcal infections should be main
tained for at least 10 days to guard against the risk of rheumatic fever or glomerulo
nephritis. In staphylococcal and other infections involving a collection of pus, surgical
drainage should be carried out where indicated.
Dotage in Adult Patients with Impaired Renal Function
MEFOXIN* may be used in patients with reduced renal function but a reduced dosage
should be employed and it is advisable to monitor serum levels in patients with severe
impairment.
In adults with renal insufficiency, an initial loading dose of 1 g to 2 g should be given.
After a loading dose, the following recommendations for maintenance dosage may be
used as a guide:
RENAL
FUNCTION

CREATININE
CLEARANCE
DOSE
FREQUENCY
mL/min
Mild impairment
5 0 -3 0
every 8-12 hrs
1 -2 g
Moderate impairment
2 9 -1 0
every 12-24 hrs
1 -2 fl
Severe Impairment
9 -5
every 12-24 hrs
0 .5 - 1 g
Essentially no function
<5
every 24-48 hrs
0 .5 -1 g
In the patient undergoing hemodialysis, the loading dose of 1-2 g should be given after
each hemodialysis, and the maintenance dose should be given as indicated in the table
above.

DOSAGE FORMS
Sterile MEFOXIN* is a dry white to off-white powder supplied in vials and infusion bottles
containing cefoxitin sodium as follows:
1 g cefoxitin equivalent
2 g cefoxitin equivalent
No. 3356
in vials
No. 3357
in vials
No. 3368
in infusion bottles
No. 3369
in infusion bottles
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Gastrointestinal Complications in Patients with
Acute and Chronic Leukemia
G ary J. D ew ar , m d , fr c s [c ],* C hristopher N-H. L im m d ,* J Bohdan M ichalyshyn , m d , fr c s [ c ], fa c s *
and J ohn

Between July 1, 1972 and June 30,
1977, 541 leukemic patients were
admitted to the University Hospital
in Edmonton. Eight of 11 patients who
underwent emergency operation for
complications of leukemia or anti
leukemic therapy died within 30 days
of operation. Six cases are reviewed
to illustrate the four basic types of
gastrointestinal lesions and complica
tions of leukemia: hemorrhagic and
agranulocytic necrosis, leukemic
infiltrates and fungal lesions.
A fifth type which is a mixture of
the four basic types was also noted.
As a result of their experience and
a review of the literature the authors
believe that an aggressive approach,
consisting of close monitoring and
early laparotomy combined with
vigorous supportive therapy, should
be used when dealing with suspected
gastrointestinal complications in
leukemic patients.
Entre le 1" juillet 1972 et le 30 juin
1977, 541 leucemiques ont ete accueillis
a University Hospital d’Edmonton.
Sur 11 patients soumis a une operation
d’urgence pour des complications
de la leucemie ou du traitement antileucemique, 8 sont morts dans les
30 jours qui ont suivi I'intervention.
Six cas sont etudies afin d'illustrer
les quatre types fondamentaux de
lesions gastro-intestinales,
complications de la leucemie: les
necroses hemorragiques et agranulocytaires, les infiltrations leucemiques
et les lesions fongiques. Un cinquieme
type, representant un melange des
quatre types fondamentaux, a aussi
ete note. A la suite de leur experience
et apres une revue de la litterature,
les auteurs croient qu’une approche
agressive est de mise lorsque des
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complications gastro-intestinales
de la chirurgie sont soupponnees chez
des patients leucemiques; celle-ci
comprend une surveillance etroite et
une laparotomie precoce, alliees
un traitement palliatif vigoureux.

(July 1, 1972 to June 30, 1977) who
required operation for complications.
Most patients were being followed up
and treated at the Cross Cancer In
stitute and some were transferred to
the University Hospital from the in
stitute.
Surgical complications in leukemia
are not common but pose difficult
diagnostic and management problems.
The approach to these problems var
ies from conservative management1"3
to an aggressive treatment regimen1
involving early laparotomy after less
than 24 hours of observation.

a
Extramedullary leukemic infiltrates
can involve any organ system produ
cing a variety of clinical patterns. This
paper deals with leukemic involve
ment of the gastrointestinal tract and
resultant symptoms and surgical com
plications.
Several leukemic patients with ab
dominal symptoms and complications,
who were treated at the University
Patient D a ta
Hospital. Edmonton, prompted us to
During the study period. 541 pa
review the literature and the charts of
all patients admitted to this hospital tients with leukemia were admitted to
with leukemia over a 5-year period the University Hospital. Forty-nine
Table 1—Number of Operations Performed and Type of Leukemia
Operation
Type of leukemia

No. of patients

Emergency

Elective

5
6
2
4
2

6
1
2
1
3

4
8
—
3
—

26
3
1

4
—

49
6
3

Acute
Lymphoblastic
Myelocytic
(Myelo) monocytic
Myeloblastic
Unspecified
Chronic
Lymphocytic
Myelogenous
Other

Table II

Postoperative Complications
Type of leukemia

Complication
Elective
Wound infection
Postoperative hemorrhage
Pericardial effusion (secondary to pericardiotomy)
Pneumococcal pneumonia
Cerebrovascular accident
Enterocutaneous fistula
Pulmonary embolism
Emergency
Ileostomy hemorrhage

From the departments of *surgery and
t pediatrics. Cross Cancer Institute,
University of Alberta, Edmonton, Alta.
tClinical instructor in surgery,
University of Oregon Health Sciences
Center, Portland, Ore.
Accepted for publication Apr. 22, 1980
‘ Wound.
Reprint requests to: Dr. C.N-H. Lim,
(Same patient.
Nehalem Bay Medical Center,
PO Box 268, Wheeler, OR 97147, USA
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Acute

Chronic

2

4
2*
1

—
—

1
—
—
—

1

—

1
If
If
—
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patients underwent major elective or
emergency operation: of these, 43 had
73 elective procedures and 11 had 17
emergency procedures (Table 1).
Twelve patients who underwent an
elective procedure had a postoper
ative complication, but only 1 of 11
patients who had emergency operation
had a nonfatal complication (Table
II). One patient with chronic lympho
cytic leukemia died after an elective,
below-knee am putation for gangrene
secondary to peripheral vascular dis
ease. Eight of 11 patients who had
emergency procedures died within
30 days of operation (Table III).
We reviewed the autopsy findings
in 39 of 80 patients with leukemia who
died between July f, 1972 and June
30, 1973. Eight of the 39 deaths oc
curred after operation. One of the 39
patients had a complication that was
potentially curable by surgery; the
patient had a perforated cecum with
abscess and retroperitoneal hematoma,
but was considered too ill to undergo
operation. The gastrointestinal lesions
and complications noted at autopsy
(Table IV) correspond with those
found by Prolla and Kirsner.1
To illustrate the four types of gas
trointestinal lesion associated with
leukemia (hemorrhagic and agranu
locytic necrosis, leukemic infiltrates
and fungal lesions) we describe briefly
the course of six such patients. For all
drugs given the standard recom
mended dosages were used, calculated
on the basis of the patient’s surface
area.
Case Reports

Case 1
In a 49-year-old man with acute mye
logenous leukemia, remission was suc
cessfully induced with cytosine arabinoside, daunomycin and 6-thioguanine.
Five days after marrow hypoplasia was
achieved he had acute abdominal symp
toms. The platelet count was less than

T a b le I I I — E m e rg e n c y O p e ra tio n s and
P o s to p e ra tiv e D e a th s

N o . of
p a tie n ts

No. of
d e a th s

8*

6

C h e m o th e ra p y

1*

1

F o r c o m p lic a tio n s
u n r e la te d to
le u k e m ia

2t

1

R e a s o n fo r
o p e r a tio n
F o r c o m p lic a tio n s o f:
L e u k e m ia

♦ A c u te le u k e m ia .
fC h r o n ic le u k e m ia .
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10 X 10V1. Preoperatively he received
platelet infusion for bleeding and was
placed in protective isolation. At
laparotomy, dilatation of the small bowel
up to the ileocecal valve was found. A
loop ileostomy was created and the
patient recovered satisfactorily. Five and
a half months later the patient had his
ileostomy closed while in remission. As
no surgical specimen was removed, the
lesion could not be classified.
Case 2
A 48-year-old man presented with
diplopia. He had acute lymphoblastic
leukemia with meningeal involvement and
was treated with whole brain radiother
apy, intrathecally administered metho
trexate and vincristine with prednisone.
He was then given L-asparaginase 60 000
U/m2 for 5 days. Ten days later acute
abdominal symptoms developed. Acute
pancreatitis was diagnosed, but because
his condition deteriorated, a laparotomy
was performed. The pancreas was dif
ficult to evaluate, but 60 cm of upper
jejunum was necrotic. The small bowel
was resected and anastomosed end to
end. The patient’s condition continued to
deteriorate, so he was re-explored 6
days later. Hemorrhagic pancreatitis was
present. The anastomosis from the
previous bowel resection was normal.
The patient died in the immediate post
operative period and autopsy confirmed
the hemorrhagic pancreatitis. Candida
sp. was cultured from multiple ulcers of
the gastrointestinal tract. This is an exam
ple of hemorrhagic necrosis. In view of
positive culture for Candida, this may
well also represent an example of fungal
lesions.
Case 3
A 4-year-old boy with acute lympho
blastic leukemia was treated initially with
vincristine and prednisone then placed on
maintenance therapy consisting of 6-mercaptopurine and methotrexate. The child
had several relapses which were treated
successfully with prednisone, vincristine,
cytosine arabinoside and irradiation. Two
years after diagnosis progressive ab
dominal distension with pain and fever
developed. The leukocyte count was
0.5 X 10V1. At laparotomy ascites and
generalized small and large bowel dis
tention were noted but no other abnor
mality. The bowel was decompressed
by rectal tube and the abdomen closed.
Postoperatively, the boy did well but
died of leukemia 2 months later. As no
autopsy was performed, it was difficult
to classify this case according to type
of lesion.
Case 4
Aplastic anemia secondary to hepati
tis A was diagnosed in a 10-year-old girl
in February 1973. Bone marrow recovery
occurred after treatment with prednisone.
In April 1973 while in a continuing re
mission from the aplasia, the patient un
derwent a left pneumonectomy for mu
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cormycosis resulting from massive
hemoptysis. In July 1973 acute lym
phoblastic leukemia was diagnosed. Re
mission was successfully induced with
prednisone, vincristine and daunomycin.
Prophylaxis for the central nervous sys
tem with intrathecally administered me
thotrexate and irradiation was success
fully completed. She had a relapse in
February 1976 and remission could not
be reinduced. In September 1976, while
on prednisone and 6-mercaptopurine she
complained of acute abdominal symp
toms. At laparotomy, a perforated cecum
was exteriorized and the right lower
quadrant drained. Shock developed
postoperatively and she died 1 day
after operation. Histologic examina
tion of the cecum showed transmural in
filtration by leukemic cells. Autopsy re
vealed leukemic infiltration of the small
and large bowel, bone marrow, spleen,
liver, lungs and kidneys. In retrospect,
her marrow aplasia which responded to
prednisone was probably the initial mani
festation of acute lymphoblastic leuke
mia. This case illustrates the pattern of
leukemic infiltration.

a

A

-V*
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■V
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A
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Case 5
This 2-year-old boy was found to have
acute lymphoblastic leukemia. Remission
was induced successfully with prednisone,
vincristine and daunomycin. Following
prophylaxis for the central nervous sys
tem, he was maintained on 6-mercap
topurine and methotrexate administered
orally. Immediately after completion of
the central nervous system prophylaxis
he became febrile and anorectic and was
admitted to hospital with fever and
bloody diarrhea. A bone marrow study
showed that hypoplasia was present but
the disease was in remission. His treat
ment, which included parenteral nutri
tion, was symptomatic. Prednisone was
given in an attempt to ascertain whether
an extramedullary relapse had occurred.
Seventeen days after admission free
air was noted intraperitoneally. Lapa
rotomy revealed multiple perforations
of the terminal ileum. The terminal
ileum and cecum were resected and the
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T a b le IV — G a s tr o in te s tin a l L e s io n s F o un d
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L esio n
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h e m o rrh a g e
L e u k e m ic in f ilt r a t e s
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M u c o s a l e ro s io n s o r
u lc e rs , o r b oth
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more proximal perforations repaired.
Terminal ileostomy and a mucocutaneous
fistula were created. The excised speci
men showed leukemic infiltration with
gangrene of the small bowel and ap
pendix. Steroid, vincristine and L-asparaginase were given in an unsuccessful at
tempt to induce a further remission.
After an episode of convulsion and mas
sive gastrointestinal tract bleeding, he
died 3 weeks after admission to hospital.
Autopsy demonstrated leukemic cells in
the large bowel, spleen, lung and kidneys.
The child’s bone marrow was in hema
tologic remission. This is an example of
mixed lesions.
Case 6
Acute lymphoblastic leukemia was
diagnosed in a 12-year-old boy on Nov.
26, 1976. He failed to achieve a remis
sion following a 6-week course of vin
cristine, prednisone and daunomycin.
The treatment was therefore changed to
include cytosine arabinoside, high-dose
cyclophosphamide and L-asparaginase. As
a result his bone marrow became hypo
plastic. He became febrile on Jan. 24,
1977 and acute abdominal symptoms de
veloped. Pancytopenia was noted. He
went into septic shock and despite vigor
ous therapy with antibiotics, blood and
blood products, he died on Jan. 28, 1977.
The patient had been considered too ill
for operation. At autopsy leukemic in
filtration of the cecum was found with
perforation and abscess formation. The
spleen also contained leukemic infiltrate.
No other sites of disease were identified.
This is an example of agranulocytic
necrosis.

Type I. Hemorrhagic Necrosis
These lesions may develop anywhere
in the gut with no specific pattern.
Necrosis is limited to the mucosal
layer. Mucosal and submucosal petechiae and ecchymoses occur, most
commonly in the stomach. They
erode and ulcerate and must be diffe
rentiated from cancer, acid peptic
disease or acute mucosal erosions
secondary to stress or medication.
Various factors may lead or contribute
to these lesions— microscopic vascular
insufficiency, decreased tissue resist
ance, vitamin deficiencies, coagulation
abnormalities
and
antimetabolite
drugs.1
Type 2. Leukemic Infiltrates
The mucosa and submucosa may be
involved with micro- or macroscopic
accumulations of leukemic cells. The
gross lesions only rarely occur in acute
leukemia but may undergo necrosis
with hemorrhage and secondary in
fection. In the stomach, the mucosa
may be heaped up in brain-like con
volutions by the leukemic infiltrate
giving an endoscopic appearance that
mimics carcinoma or sarcoma. Ob
struction and intussusception of the
small bowel may be caused by nodular
accumulations of leukemic cells. Che
motherapy may destroy leukemic in
filtrates leaving areas of necrotic tissue
with reduced supporting stroma that
result in weakened areas in the bowel
wall.

Discussion

Type 3. Agranulocytic Necrosis
Bacterial invasion of the bowel wall
may occur and involve all layers re
sulting in a pseudomembrane of
necrotic debris, fibrin and bacterial
colonies with little inflammatory re
sponse. Since all layers of the bowel
can be involved, these lesions may
lead to perforation of the wall, even
without chemotherapy.

Although leukemic involvement of
the gastrointestinal tract is relatively
infrequent, the resulting complications
may give rise to difficult diagnostic
and management problems. From this
review of patients with leukemia at
the University Hospital, it is evident
that elective operation may be safely
performed in patients with chronic
leukemia and in those with acute leu
kemia in remission (Table II). While
bone marrow studies indicate that the
patient is in remission, central nervous
system infiltration frequently occurs,
but only rarely does the gastrointes
tinal tract become involved.5 One of
our patients (case 5) had persisting
gastrointestinal involvement while in
apparent hematologic remission.
There are four distinct pathologic
lesions seen in patients with leukemia.
There is also a fifth mixed variety.
These lesions can be found through
out the gastrointestinal tract from the
oropharynx to lower rectum, although
the esophagus is almost never in
volved.5,6
VOLUM E 24, NO. 1, J A N U A R Y 1981

Type 4. Fungal Lesions
A membrane of diffuse mycelial
growth, necrotic debris and fibrin can
involve the mucosa either diffusely or
in focal lesions in the stomach, in a
manner similar to those previously
described. Candida albicans is the
commonest organism isolated. The
lesions may be limited to the gastro
intestinal tract or may be part of a
systemic fungal infection resulting in
fungemia and fungal lesions within
the solid organs.
Type 5. Mixed Lesions
The first two types of lesions (he
/

morrhagic necrosis and leukemic in
filtrates) are commonly found to
gether producing a mixed pathologic
picture.
Exelby and associates4 stated that
the esophagus is rarely involved with
leukemic lesions but Prolla and
Kirsner1 found a frequency of 17%.
The small bowel beyond the duo
denum shows more involvement. The
colon has lesions similar to those of
the small bowel but colonic lesions are
more commonly associated with com
plications such as fistulas, perforation
or obstruction. Cecitis may accom
pany bone marrow failure of any
cause but is seen most commonly in
leukemic patients.7 There is often a
sharp demarcation at the ileocecal
valve with or without obstruction of
the valve and the appendix is usually
spared. The cecum can be involved in
a more extensive process, which in
cludes the colon or small bowel or
the involvement can be patchy.
Grossly, the bowel is thickened. There
is a sanguineous exudate, ulcerations
and loss of mucosal pattern. Micro
scopically, hemorrhagic necrosis and
agranulocytic cellulitis are seen. Pseu
domonas sp. and fungal organisms (in
cluding Aspergillus sp.) may be de
tected in the tissues. The ulcerating
lesions combined with the effects of
medications (steroids, antimetabolites
and folic acid antagonists) lead to
agranulocytic lesions of the cecum.
Antibiotics alter intestinal flora, dec
reasing host resistance, and lead to
opportunistic infections. Clinically, the
patient presents with spiking fever,
abdominal pain and distension and
sometimes jaundice; the condition may
be difficult to differentiate from ap
pendicitis. Radiologically, the findings
are nonspecific; usually there is lack
of bowel gas in the right lower qua
drant, distension of the small bowel
and little, if any, large bowel gas. Per
foration is rarely found at operation.
In the anorectal region, several cli
nical patterns may be present: indura
tion with firm, tender, perianal tissues,
fluctuant ischiorectal abscesses, fistu
las and abscesses, fissures with senti
nel piles and thrombosed, infected, ul
cerated hemorrhoids.8 These lesions
can mimic ulcerative colitis, carcinoma
of the rectum and hemorrhoids. When
viewed through the sigmoidoscope, the
appearance is like that of ulcerative
colitis with polypoid, friable masses.
Stercoral and agranulocytic ulcer
ations are seen. Rectal biopsy is hazar
dous; specimens show monilial ulcers,
leukemic infiltration and hemorrhagic
necrosis. Incision and drainage of
perianal and anorectal abscesses in
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leukemic patients, especially during a bowel or by altered blood supply. True
relapse, may lead to necrosis of the obstruction may be caused by an in
whole perianal area. Any leukemic tussusception of leukemic infiltrates,
patient complaining of pain in the occlusion of the lumen by the infil
perianal area should be assumed to trates, or ulceration with closed
have a perianal complication; no rectal perforation and abscess formation.
or instrumental examinations should There are a few rare complications
be performed and no enemas given. such as splenic infarction or rupture,
When there is fever with perianal red liver rupture or acute hemorrhagic
ness or induration, symptomatic treat pancreatitis. A right upper quadrant
ment with antibiotics, sitz baths, stool syndrome is described by Kosloske
softeners and analgesics should be in and Zwartjes9 (Table V).
stituted.68 Surgical intervention is
Early diagnosis and treatment are
withheld as long as possible unless the keys to increased survival in pa
there is obvious pus, which should be tients with surgical complications re
drained with a small incision. Radio lated to leukemia. Undiagnosed fever
therapy (300 to 400 rad over 1 to with vague abdominal symptoms and
3 days) is the preferred therapy for signs are suggestive of a surgically cor
early anorectal lesions not responding rectable problem. Exelby and as
to local treatment. Usually the lesion sociates4 advised close observation in
subsides in 3 to 5 days or drains spon hospital, administration of broad spec
taneously. Resulting fistulas may be trum antibiotics and early laparotomy
treated conventionally if or when the (within 24 hours) if the patient's con
patient is in remission. Standard ther dition does not improve or deterior
apy for perianal abscesses may be used ates. All hematologic abnormalities
in patients with chronic leukemia or should be corrected with infusion of
acute leukemia in remission.
platelets and antibiotics if leukopenia
Gastrointestinal bleeding, which exists and antileukemic therapy should
may be massive and concealed, is be carried out as soon as possible
often the cause of death or a major after operation. According to Ras
contributing factor. Usually bleeding mussen and Freeman10 a midline inci
is associated with thrombocytopenia sion for laparotomy provides the best
(platelet count of less than 10 x 1071) overall exposure with minimal soft
and is resistant to platelet infusions tissue trauma and hemorrhage. Me
once the bleeding has started.
ticulous hemostasis is important. Per
forations are best dealt with hy exte
Leukemic patients are at a high
risk for bacterial complications. Fac
tors contributing to this state include
drug therapy with steroids, cytotoxic
Table V— Right Upper Quadrant Syndrome
(Adapted from Kosloske and Zw artjes9)
chemotherapy, therapeutic irradiation,
depressed immune response or lowered
Perforated peptic ulcer—steroid induced
granulocytic response to infectious
Acute cholecystitis
agents and granulocytopenia.1 Exist
Acute pancreatitis
ing necrotic lesions of the gastroin
Leukemic infiltrates of the liver
Liverabcesses
testinal tract are a portal of entry for
Acute hepatitis
bacteria to the blood stream and septic
Appendicitis associated w ith malrotated
shock is a principal factor in further
cecum
propagation of ulcers of the intes
tinal mucosa. Escherichia coli and
Pseudomonas aeruginosa are the or
ganisms mainly involved with some
Table V I— Gastrointestinal Toxicity of
gram-positive organisms causing bac
Antileukem ic Drugs (Adapted from Sher
teremia also.
man and associates3)
Sherman, and colleagues3 de
scribed a syndrome affecting the
Drug
M anifestation
right lower quadrant which may be
Prednisone
Ulcer, pancreatitis
caused by appendicitis or cecitis.
Vincristine
Ileus
The small bowel may perforate any
L-asparaginase
Pancreatitis,
hepatitis
where but the terminal ileum is the
M ethotrexate
Mucositis, hepatitis
commonest site. This correlates with
6-mercaptopurine
Mucositis, hepatitis
the observation that leukemic lesions
Cytosine arabinoside Ulceration, in te sti
nal bleeding
occur more frequently in the small
Cyclophosphamide
Nausea,
vomiting
bowel beyond the pylorus. “Pseudo
hemorrhagic colitis
obstruction” without an organic lesion
6-thioguanine
Nausea, vomiting
to account for it may be caused by
Daunomycin
Nausea,
vomiting,
abdominal pain
dysfunction of the autonomic nervous
system, by toxic incoordination of the
70
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riorization of the bowel with or with
out resection of the involved segment.
Many acute abdominal symptoms
and signs such as vomiting, abdominal
pain and distension occur as side ef
fects of antileukemic therapy3 (Table
VI).
Amromin and Solomon11 have de
fined four subgroups of a condition
called necrotizing enteropathy. These
subgroups are: (a) shock with mul
tiple superficial necrotic areas of the
gut mucosa; (b) necrosis of leukemicinfiltrates secondary to chemotherapy;
(c) hemorrhage into the intestinal wall;
and (d) esophageal or rectal involve
ment resulting in peptic or stercoral
ulcerations, respectively. The terminal
ileum, appendix or colon is commonly
involved when necrosis of leukemic in
filtrates due to chemotherapy occurs
Microscopically the leukemic infil
trates seem to dissolve along with loss
of supporting tissues. Many of the
cases of this type of necrotizing en
teropathy occur during or immediately
after chemotherapy and while there is
an excellent therapeutic response.
These patients may present with the
“ileocecal syndrome".11
Rasmussen and Freeman10 have sug
gested that there is an increasing fre
quency of complications requiring
operation because of improved chemo
therapy. Previous authors1"312,13 have
advocated conservative management
because of the high morbidity and
mortality after operation, although it
is shown that with conservative meas
ures
the
mortality
approaches
100%.410 The indications for opera
tion should be the same for patients
with leukemia as for nonleukemic pa
tients with the same conditions.2 “Im
provement in the control of leukemia
and the disappointing results obtained
with conservative management of sur
gically treatable Complications make
a more aggressive approach to sur
gical treatment realistic.”14
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Abdominal Aortic Aneurysm in the Elderly
T o m a s A . S a l e r n o , m d , f r c s [ c ], P e d r o H e r m a n d e z ,
R . B e v e r l e y L y n n , m d , frcs

resections en urgence. Pour les
malades dont I'anevrisme etait rompu,
la mortalite fut de 76.4%. La survie
moyenne pour les 19 patients qui
survecurent a l'operation fut de
48.6 mois. Des antecedents de
maladie cardiaque, une rupture de
I'anevrisme et une importante perte
de sang augmenterent le taux de
mortalite. L'age en soi n'est pas une
objection a la resection d'un anevrisme
abdominal et la survie apres
l'operation, determinee par analyse
a I'aide de tables actuarielles,
se compare favorablement avec celle
que Ton retrouve pour la population
en general.

Over a 20-year period, 35 consecutive
patients, 78 years of age and older,
underwent resection of an
abdominal aneurysm. Operation was
performed electively in 8 and urgently
in 10 patients with intact aneurysms
and in 17 patients with ruptured
aneurysms. The overall mortality was
46%. The mortality for operation
on intact aneurysms was 12.5%
for elective resections and 20%
for emergency resections. For those
with ruptured aneurysms the
mortality was 76.4%. The mean
survival for the 19 patients who
survived operation was 48.6 months.
Previous cardiac disease, rupture
of the aneurysm and severe blood
loss increased the mortality. Age
in itself is not a deterrent to
resection of an abdominal aneurysm
and survival after operation, as
determined by life-table analysis,
compares favourably with that of
the general population.

Because of increasing life expectancy,
more elderly patients are being con
sidered for surgical treatment. Re
ports1"3 suggest that resection of ab
dominal aneurysms should be under
taken even in the elderly. The present
study deals with abdominal aortic
aneurysms in 35 consecutive patients,
78 years of age or older, seen over
a 20-year period—approximately 8%
of all abdominal aortic aneurysms that
have been resected at our institution
in that period.

Au cours d'une periode de 20 ans,
35 malades consecutifs ages de 78 ans
ou plus ont subit la resection d’un
anevrisme abdominal. L'operation
a ete effectuee de fagon non urgente
chez 8 sujets, et en urgence dans
10 autres cas ou I’anevrisme etait
intact, de meme que chez 17 patients
ayant une rupture d'anevrisme. Pour
I'ensemble, la mortalite fut de 46%.
Le taux de mortalite pour les
operations sur des anevrismes intacts
fut de 12.5% lors des resections
non urgentes et de 20% lors des

Patients

From Jan. 1, 1960 to Dec. 31,
1979, 35 patients (26 men, 9 women),
78 to 93 years of age (mean 84
years), were operated upon for ab
dominal aortic aneurysm. They were
divided into three groups: group 1
(elective)—8 patients in whom an
elective operation was performed,
group 2 (urgent-intact)— 10 patients
who presented with rapidly changing
signs and symptoms but no indication
of leakage and group 3 (ruptured) —
17 patients who had a leaking
aneurysm and underwent emergency
operation. The majority of the patients
had associated diseases (Table I).
Most patients had chronic obstructive
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lung disease and over two thirds were
smokers. There was little difference
in the presenting condition of the
patients in each group. The majority
had a pulsating abdominal mass and
most had abdominal or back pain, or
both. In group 3 (ruptured), 88%
presented in profound shock.
Operative Procedures and Results

Patients in group 1 were carefully
investigated and any abnormal find
ings that put the patient at risk were
corrected or improved before opera
tion. In contrast, patients in groups 2
and 3 were operated upon as emer
gencies, after appropriate resuscitative
measures had been taken. Approxi
mately one third had a tubular Dacron
graft inserted, one third received an
aortobi-iliac graft and one third an
aortobifemoral graft.
The operative mortality (within 30
days) was as follows: in group 1 there
was 1 death (12% ), in group 2 there
were 2 deaths (20% ) and in group 3,
13 deaths (76% ). The mortality was
directly related to the amount of blood
lost (Table II). Postoperative com
plications were common (Table III).
The most serious complications oc
curred in patients with ruptured or
expanding aneurysms, in whom pre
operative preparation was not possible.
Life-table analysis of the group (Fig.
1) indicates similar drop-out rates in
the general population 78 years of age

T a b le 1— A ssociated D iseases

D isease
H yp ertensio n
C oronary a rte ry d isease
P e rip h e ra l v a s c u la r disease
C e re b ro v a sc u lar disease
D iabetes m e llitu s
H yp erlipid em ia
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N o. of
p a tie n ts
23
22
12
7
6
6
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and older and the group of patients
who underwent successful surgical
treatment for abdominal aneurysm.
Discussion

With increasing life expectancy el
derly patients are now candidates for
major surgical operations such as car
diac procedures, pulmonary resection
and vascular reconstruction. Few dis
pute the contention that a young
patient with an abdominal aneurysm,
who is otherwise in good health,
should undergo surgical resection.4,5
But should an 80-year-old person with
an asymptomatic aneurysm be oper
ated upon? Reports suggest that the
age of the patient at the time of opera
tion and the total amount of blood
lost are the two most important deter
minants of survival after resection of
an abdominal aneurysm.6 It is ap
parent from our study that, when an
elderly person has an abdominal
aneurysm larger than 7 cm in diameter
(as in all of our patients), a well
planned, elective operation is prefer
able to emergency operation on a
ruptured aneurysm. Elective operation
on patients in this age group can be
performed with an acceptable mortal
ity (12% ), in contrast to the high
mortality (76% ) for emergency oper
ation in patients with a ruptured
aneurysm. Follow-up of these patients
operated on electively shows that long
term survival after operation is pos
sible and that most patients resume
a normal life. When death occurred it
was the result of associated cardio

vascular diseases. The average sur
vival time for the 19 patients who
left hospital was 49 months (range
12 to 120 months).
If an elective procedure is planned,
the patient should be carefully in
vestigated and special attention di
rected to their cardiac and pulmonary
function. Preoperative physiotherapy
will diminish postoperative complica
tions, since most patients are smokers
and have chronic lung disease. Moni
toring after operation with indwelling
arterial, central venous and pulmonary
artery catheters is of immeasurable
value. Cardiac function and fluid
balance can be assessed more accura
tely, avoiding fluid overload, which
the elderly person does not tolerate
well.
The exceedingly high mortality for
a ruptured abdominal aneurysm7"11 in
dicates that elective operation is pref
erable. Long-term useful survival can
be achieved in octogenarians when
surgical resection is well planned and
careful attention is given to preoper
ative details, when intraoperative
blood loss is avoided and when the
patient is carefully monitored postoperatively. Although life expectancy
by life-table analysis is slightly less
than that of a comparable population,
the curve is similar if the operative
mortality of patients presenting with
a leaking abdominal aneurysm is ex
cluded.
We thank Drs. E.J.P. Charrette and
J.R. Gutelius for allowing us to include
their patients in this study.
Addendum
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FIG. 1—Life-table analysis of survival
in 35 patients who underwent abdominal
aneurysm resection at age 78 years and
over. Comparison with general popula
tion at similar age. Solid line = aneurysm
group; interrupted line = general popula
tion. Note similarity if one excludes first
year during which operative deaths oc
curred.
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Ileovesical Fistula: a Rare
Complication of Ileal Diverticulitis
R onald L. M en g , m d , R ichard G ard in er , m d , T e r e n c e B a nich , md and F rancis B anich , md

Small bowel diverticulitis is an
unusual condition but the development
of a secondary enterovesical fistula
is extremely rare. This report
describes the second documented
case of ileovesical fistula secondary
to ileal diverticulitis. Definitive
diagnosis was made by double
contrast enema and small bowel
fluoroscopic examinations.
Management should consist of
dissection of the fistula with either
resection or primary repair.

autopsy studies have shown a rate as
high as 4.6% ,s in small bowel fluoro
scopic studies the rate has ranged
from 1.9% 6 to as low as 0.05% 7 (two
cases in 4000 examinations). Hemor
rhage, obstruction and perforation are
well known complications of jejuno
ileal diverticulosis,8 but fistulization is
very rare. Our recent experience with
a patient who had an ileovesical fistula
secondary
to
ileal
diverticulitis
prompted this report.

Case Report
La diverticulite du petit intestin
est une affection peu commune mais
I’apparition d'une fistule enterovesicale secondaire est extremement
rare. Ce rapport decrit le second cas
prouve de fistule ileovesicafe
secondaire a une diverticulite ileale.
Le diagnostic definitif a ete pose grace
a un lavement a double contraste et
a I'examen du petit intestin au
fluoroscope. Le traitement devrait
comprendre la dissection de la fistule,
sa resection ou sa reparation primaire.

Acquired false diverticula of the
bowel may occur at any point from
the pylorus to the rectosigmoid-peri
toneal reflection. Herniation of mu
cosa and submucosa through the muscularis results from pulsion forces at
the sites of perforating vessels on the
mesenteric border of the bowel (Fig.
1). Duodenal, jejunoileal and colonic
diverticula often occur concomitantly.
Their complications include hemor
rhage, obstruction and perforation or
fistulization.1"*
The reported frequency of small
bowel diverticulosis varies according
to the method of diagnosis. Although

A 70-year-old woman was admitted
for treatment of “bladder cancer”, which
had been diagnosed by cystoscopic biopsy
at another hospital. Dysuria, urinary fre
quency and pneumaturia had begun 2
months earlier after an episode of severe
right suprapubic pain with fever and
chills. During those 2 months she be
came progressively anorectic and fa
tigued and lost 10 kg in weight. When
admitted to our hospital she had a
4 X 8-cm mass in the right suprapubic
area that was firm, tender and immobile.
The urine was loaded with bacteria and
clumped leukocytes and there were 100
to 150 erythrocytes per high-power field.
Culture of the urine grew more than 105
colonies per millilitre of Escherichia coli
and Proteus mirabilis. All other labora
tory results were normal. Re-examination

of the biopsy material from the referring
hospital failed to confirm the diagnosis
of carcinoma, prompting further investi
gation.
On cystoscopy a papillary lesion meas
uring 5 x 6 cm was seen on the poster
olateral wall of the bladder. The lesion
extended to the dome but spared the
ureters. Biopsy specimens revealed poly
poid cystitis with acute and chronic in
flammation but no evidence of cancer.
Excretory urography showed a large
irregular mass in the right lateral area
of the bladder without ureteral invol
vement (Fig. 2). Double contrast enema
roentgenography showed no abnormality.
Roentgenography of the upper gastroin
testinal tract revealed duodenal diverti
cula (Fig. 3). Small bowel examination
demonstrated ileal diverticula and an
ileovesical fistula (Figs. 4 and 5).
At operation, multiple large-mouthed
ileal and jejunal diverticula were evident
and a portion of the ileum was densely
adherent to the dome of the bladder.
Debridement of the bladder revealed
that the point of attachment was a
fistula from an ileal diverticulum to the
bladder. The involved diverticulum was
thin-walled, approximately 5 cm in dia
meter and filled with inspissated fecal
material. Resection of 35 cm of involved
ileum and primary anastomosis were
combined with primary bladder repair.
The patient’s recovery was smooth.
Upon discharge she was asymptomatic,
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FIG. 1— Section through ileal diverticulum reveals herniation of mucosa and
submucosa through muscularis (hematoxylin and eosin).
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the urinalysis gave normal results and
urine culture grew no organisms. She
has remained healthy.
Discussion
Complications of small bowel diverticulosis have been reported in up
to 30% of patients.1'3,8,9 They include:
hemorrhage; obstruction due to in
flammation, adhesions, dyskinesia,
volvulus, enterolith10 or foreign
body; free perforation due to inflam-

mation,11 foreign body12 or local iron
toxicity;13 malabsorption with steator
rhea or pernicious anemia;3 carcinoma
within a diverticulum and fistulization14 to the colon, skin or, as in our
patient, the bladder.
Pneumaturia and fecaluria are the
classic manifestations of gastroin
testinal-vesical fistula. The colon is
most often involved,15 owing to di
verticulitis, cancer of the colon or
bladder or injury resulting from sur
gical intervention. Colovesical fistulas
can usually be demonstrated by ro
entgenography after a barium enema.

FIG. 4— Barium-filled small bowel
shows ileal diverticula (straight arrows)
and barium in bladder (curved arrow).

If the fistula cannot be visualized by
barium enema examination, small
bowel contrast fluoroscopy is neces
sary to rule out jejunoileal involve
ment, especially if the treatment con
templated includes a diverting co
lostomy which would be ineffective
in such a case.
The major causes of fistulas from
small bowel to bladder16 are Crohn’s
disease,17 radiation enteritis, Meckel’s
diverticulitis, iatrogenesis (postopera
tive) and carcinoma of the bladder.18
There has been only one report of an
ileovesical fistula secondary to ileal
diverticulitis.19 The patient was a 79year-old woman with suprapubic
pain, urinary frequency, dysuria, ano
rexia, weakness and weight loss. The
enterovesical fistula was visualized by
cystoscopy and a cystogram demon
strated the ileum, right colon and
many diverticula. Subsequent opera
tion revealed jejunoileal diverticulosis
with fistulous adherence of a fecolithcontaining diverticulum to the blad
der. This case and ours are quite
similar.
As in the case of colovesical fis
tula, ileovesical fistula can be treated
in several ways. Management should
include dissection of the fistula, re
section or at least debridement of
the tissues adjacent to the fistula and
secure repair of each organ. With the
excellent healing capabilities of small
bowel and bladder and with antibio
tic coverage, successful one-stage re
pair is expected.
Summary
Although
gastrointestinal-vesical
fistula is an easily diagnosed condi
tion, there is a wide variety of causes.
Most fistulas are colovesical, result
ing from diverticulitis, iatrogenic in
jury or cancer. Less frequently the
fistulas are enterovesical, usually sec
ondary to regional enteritis, radiation
enteritis or iatrogenic injury.
Small bowel diverticulitis is in itself
an unusual condition, and the devel
opment of a secondary enterovesical
fistula is extremely rare.
In our patient the diagnosis was
confirmed preoperatively by double
contrast enema and small bowel flu
oroscopic examination. Debridement
and primary repair successfully elim
inated the fistulous communication.

Fig. 2b
FIG. 2— Excretory urogram shows
(a) normal kidneys and ureters with
(b) large, irregular, bladder tumour on
right side laterally (arrow).

R eferen ces

FIG. 3— Duodenal
rows).

diverticula

FIG. 5— Lateral view of pelvis shows
enterovesical fistula ((large arrows) which
is anterior to rectum (small arrow).
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Ameloblastoma: a Tumour to Recognize
H .C . H a ll ,

The clinical presentation of
ameloblastoma is illustrated by
two contrasting cases; in one case
the tumour was identified
preoperatively while in the other it
masqueraded as a dentigerous cyst.
The authors stress the importance
of making a positive diagnosis and the
need for a thorough histologic
examination of excised tissue because
this tumour is potentially disfiguring
and sometimes lethal if it is not
adequately excised.

m d , dds , fr c s [c ]* and

J.B. B oyd , m b , CH B, FRCSf

Ameloblastoma is a rare tumour, ac
counting for 1% of all oral tumours
and cysts. It is important because it is
a locally malignant growth that is po
tentially disfiguring and occasionally
lethal. Its association with the relat
ively common dentigerous cyst and
its tendency to recur if inadequately
excised make ameloblastoma a tum our
to recognize.
The condition is illustrated by two
case reports.
Case Reports

Deux cas tres differents servent
a illustrer le tableau clinique de
J'ameloblastome. Dans un cas, la
tumeur a ete identifiee avant
I'operation alors que dans I’autre,
elle a pris les apparences d'un
kyste dentigere. Les auteurs insistent
sur I’importance de diagnostiquer
I'ameloblastome positivement, et
sur la necessity de proceder a un
examen histologique minutieux du
tissu excise, puisque cette tumeur
peut defigurer et qu'elle est parfois
mortelle quand I'exerese est
inadequate.

Case 1
For 9 months this 46-year-old white
man had been troubled by ill-fitting
dentures and transient paresthesia over
the left side of his lower lip. One month
before admission he had noticed some
facial swelling on the left (Fig, 1). On
examination there was a firm swelling
at the angle of the mandible. Roent
genograms (Fig. 2) showed a radiolucent
lesion .which expanded the mandible and
had the characteristic soap bubble ap
pearance of an ameloblastoma with ir-

FIG. 2—Case 1. Posteroanterior ro
entgenogram of mandible showing oste
olytic lesion.
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FIG. 1—Case 1. Facial asymmetry.
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FIG. 3—Case 1. Excised portion of
mandible containing tumour.
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regular bony margins. In addition, the
medial bony cortex was breached. A
biopsy confirmed the diagnosis of amelo
blastoma and the tumour was removed
en bloc with a segment of mandible
(Fig. 3). Although the excision was
extensive, the gap in the alveolus was
bridged postoperatively with a dental
prosthesis (Fig. 4), giving a good cos
metic result (Fig. 5).
Case 2

An 18-year-old girl (Fig. 6) pre
sented with a 6-year history of painless
swelling in the right lower jaw. Roent
genograms (Fig. 7) showed what ap
peared to be a dentigerous cyst. A
smooth-walled, unilocular, radiolucent
lesion associated with an impacted molar
occupied the angle of the mandible but
did not extend through the bony cortex.
There was considerable resorption of an
adjacent tooth root. The girl was treated
for a dentigerous cyst. After frozen
section examination confirmed the diag-

nosis the lesion was excised and the
cavity sharply curetted. Subsequent pa
raffin sections revealed an ameloblastoma
in the cyst wall adjacent to its junction
with the cervical area of the impacted
molar (Fig. 8).
Discussion

The age range of patients with
ameloblastoma is reported as being
2 to 50 years (average 39 years).1 The
sex distribution is equal but the tu
m our is said to be commoner in the
native population of underdeveloped
countries.2 The mandible is involved
five times more often than the max
illa.
Ameloblastomas have been de
scribed as arising from the enamel

organ, cell rests in the dental lamina,
the oral mucosa and from the walls
of dentigerous cysts.2'3 As cells of the
embryonic dental lamina grow down
wards into the primitive alveolus, ul
timately delineating Hertwig’s root
sheath (Fig. 9), surrounding mesoderm
is induced to differentiate into ameloblasts, odontoblasts and cementoblasts, which in turn contribute to the
form ation of the definitive tooth. It is
possible that some of these epithelial
inductive cells of the dental lamina
become sequestrated during develop
m ent (Fig. 10) and later give rise to
ameloblastoma as a developmental
abnormality.

FIG. 4— Case 1. Dental prosthesis
used to bridge alveolar gap.

FIG. 7— Case 2. Roentgenogram of
mandible showing smooth-walled unilo
cular radiolucent lesion.

FIG. 9— Downgrowth of dental lami
na delineating Hertwig’s root sheath.
This epithelium eventually induces sur
rounding mesoderm to differentiate into
ameloblasts, odontoblasts and cementoblasts.

FIG. 5—Case 1. Appearance 6 months
after operation.

FIG. 8—Case 2. Photomicrograph of section of dentigerous cyst wall (arrow)
showing ameloblastoma (hematoxylin and eosin, reduced by 33% from X 100).

FIG. 6—Case 2. Preoperative appear
ance showing swelling of right jaw.
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Clinically, ameloblastoma presents
either as a painless swelling or with
dental symptoms (loose teeth, maloc
clusion, pain). Occasionally they are
asymptomatic and are discovered on a
routine roentgenogram.
The roentgenographic appearance
is fairly characteristic (Fig. 2). Root
absorption of adjacent teeth occurs in
about 80% of ameloblastomas and
about 50% of dentigerous cysts.4
Both may be associated with un
erupted teeth.
Histologically, ameloblastomas fall
into two broad types: plexiform and
follicular. These types may coexist in
the same tumour (Fig. 11). Other
variables, such as cystic degeneration,
acanthosis and vascularity, are not tu-

FIG. 10—Photomicrograph illustrating
sequestration of epithelial nests (large
arrow), derived from dental lamina,
alongside tooth root. B = bone, P =
periodontal membrane, C = cementurn, D — dentine (hematoxylin and
eosin, reduced by 53% from X400).

mour-specific and there is no correla
tion between histologic type and prog
nosis.
Ameloblastomas are slow growing,
locally invasive and may recur with
a worse prognosis when locally ex
cised. Treatment by curettage, though
once popular, is associated with a re
currence rate of at least 50%1,5 and
up to 90% in some series.® Amelo
blastomas are generally held to be
radioresistant and the currently ad
vocated treatment consists of en bloc
resection with a 1-cm margin of nor
mal bone. In large lesions, bony con
tinuity cannot be maintained and a
segmental resection is necessary.1’7‘9
Distant spread of the tumour is ex
tremely rare.2 Many of the reported
cases are poorly documented while
others may be explained on the basis
of aspiration or local infiltration. In
the few acceptable cases of dissemi
nation, the dominant feature is long
standing local disease with multiple
surgical interventions. The more
likely picture with recurrent disease
is that of a locally aggressive and
destructive tumour with death related
to direct invasion.
Summary
Ameloblastoma is a tumour to re
cognize so that an adequate primary ex
cision can be combined with minimal
cosmetic and functional loss. Because
of the association between amelo
blastoma and dentigerous cyst, a
thorough histologic examination of
the latter is most important. In all
cases, long-term follow-up is necessary
so that recurrence may be treated as
early as possible by a more radical
surgical excision.
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Polymicrobial Purulent Pericarditis
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D avid E. J ohnstone , md, frcp [c ]* and T homas J. Marrie, md, FRCP[c]t

A 63-year-old man had polymicrobial
purulent pericarditis secondary to
a silent esophageal perforation into the
pericardium. His hospital course was
complicated and prolonged. De
functioning of his esophagus was
needed to cure his pericarditis.
The authors recommend an aggressive
approach to this rare condition,
emphasizing the importance of early
defunctioning of the esophagus.
Un homme de 63 ans a presente une
pericardite purulente polymicrobienne
secondaire a une perforation
asymptomatique de I'oesophage dans
le pericarde. Son sejour a I'hopital
fut prolonge et marque de complica
tions. La mise au repos de I'oesophage
fut necessaire pour guerir la
pericardite. Les auteurs recommandent
une approche agressive face a cette
affection rare et ils soulignent
('importance d'une mise au repos
precoce de I’oesophage.

Successful treatment of polymicrobial
purulent pericarditis is rare. This
paper presents a case in which the
patient underwent successful medical
and surgical management of this con
dition which was secondary to sponFrom the departments of * medicine,
t surgery and tmicrobiology,
Victoria General Hospital, Dalhousie
University, Halifax, NS
Accepted for publication July 30, 1980
Reprint requests to: Dr. TJ. Marrie,
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Genera! Hospital, 5788 University
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taneous esophagopericardial perfora
tion.
Case Report
A 63-year-old man was admitted to a
local hospital with shaking chills and
pleuritic chest pain. Two weeks earlier
a fever had developed with a productive
cough and malaise. At the hospital he
was treated with ampicillin (500 mg
q6h orally) for pneumonia at the base of
the left lung. The pleuritic chest pain
persisted and pericardial tamponade
developed. Pericardiocentesis yielded
purulent fluid that grew a-hemolytic
streptococci and Bacteroides sp.
He was transferred to the Victoria
General Hospital in Halifax, where on
physical examination he was found to be
critically ill, confused and peripherally
cyanosed. His blood pressure was 110/70
mm Hg with a 30 mm Hg paradoxical
pulse. The respiration rate was 30/min
and the pulse rate was 100 beats/min.
Pericardiocentesis was performed under
fluoroscopic control and 250 ml of
purulent fluid obtained. Following this
procedure his aortic pressure rose to
150/80 mm Hg and the paradox declined
to 10 mm Hg. A no. 7 French catheter
was inserted into the pericardial space
and left in place for repeated aspirations.
A chest roentgenogram (Fig. 1A) showed
gross cardiomegaly and an electrocardio
gram revealed sinus tachycardia with STsegment elevation. Gram staining of the
pus from the pericardium showed gram
positive diplococci and pleomorphic
gram-negative rods. The antimicrobial
therapy was changed to clindamycin (600
mg q6h), gentamicin (100 mg q8h) and
penicillin G (2 million units q2h). From
the pericardial pus three species of
Streptococcus were cultured: S. anginosus
(constellatus), S. sanguis II and S. acido-

F R C s [ c ] ,t

minimus; there were also two species of
Bacteroides— B. bivius and B. melaninogenicus ssp metaninogenicus. A peri
cardial window was created because of
continued accumulation of pus, and at
the time of surgery Bacteroides sp., Peptoccocus magnus, anaerobic Streptococcus
sp., Clostridium perfringens and Lacto
bacillus sp. were isolated. A chest roent
genogram obtained 6 days after admis
sion is shown in Fig. IB. Gentamicin
was discontinued 4 days later because
no aerobic gram-negative rods were
found in the initial cultures.
A large volume of pus continued to
drain from the pericardium and the poly
microbial nature of the infection sug
gested either an intra-abdominal focus or
an esophageal perforation. Repeated
questioning revealed a 2-year history of
dysphagia and “water brash”. Roentgeno
graphy after barium swallow on hospital
day 13 demonstrated a communication
between the lower third of the esophagus
and the pericardium. Esophagoscopy re
vealed submucosal bulging midway down
the esophagus with normal mucosa, con
firmed by examination of a biopsy speci
men.
Four days later, left-sided hemiparesis,
aphasia and right-sided ptosis occurred
suddenly and coincided with a change
from atrial fibrillation to normal sinus
rhythm.
Throughout the second and third weeks
in hospital, the patient required high
atrial filling pressures and dopamine to
maintain arterial blood pressure. Pulsus
paradoxus remained at 15 to 20 mm Hg
and echocardiograms showed persistent
pericardial effusion.
On the 21st hospital day, the patient
underwent defunctioning of the esopha
gus (ligation of the cervical and gastro
esophageal regions with proximal lateral

FIG. I— (A) Chest roentgenogram on admission to hospital. Cardiac sihouette is suggestive of pericardial effusion.
(IS) Chest roentgenogram after creation o f pericardial window, drainage and irrigation showing air in pericardial sac and thick
ened pericardium. (C) Chest roentgenogram at time of dicharge. Chest tube outlined with dye is seen in right side of chest. Peri
cardial effusion has resolved.
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exteriorization), gastrostomy, tracheos ways: by direct extension from the cular dysrhythmias and cerebral em 
tomy and lysis of pericardial—myocardial pleural space or as a complication of bolization. High atrial filling pressures
adhesions. The drainage from the peri surgical wound infection or bactere were needed to maintain the patient’s
cardium decreased markedly after this mia.1 Uncommon mechanisms include cardiac output. The empyema was
procedure. One week later Candida albi spread from peritonsillar and para probably a direct result of his eso
cans was recovered from urine, sputum
and pericardial drainage. Amphotericin B pharyngeal infection to the mediasti phageal perforation. The other com 
(660 mg every second day) was given num and pericardium2 and rupture of plications— pneumonia, septic throm 
and tubes were placed for irrigation of the esophagus into the pericardium.3'6 bophlebitis and a urinary infection due
The isolation of multiple organisms to the catheter— are common when
the pericardium with 1% povidoneiodine, which was continued for 5 days. from the pericardial pus provided the antibiotic administration is prolonged
Thirty-six days after admission adminis initial clue that there was a communi and multiple intravenous lines and
tration of all antibiotics was discontinued. cation between the gastrointestinal drains are used.
Fever recurred 2 days later due to a tract and the pericardium; continued
An aggressive medical-surgical ap
right-sided empyema. This responded to
proach is necessary for the m anage
drainage and antibiotic therapy. Other drainage of large amounts of purulent
complications included a urinary tract in material through the pericardial ment of patients with polymicrobial
purulent pericarditis and early de
fection due to the catheter, and pneu window confirmed this.
functioning of the esophagus should
Bozer and colleagues5 reviewed
monia and septic thrombophlebitis of a
be carried out.
23 reported cases of esophagopericarforearm vein.
On the 59th hospital day esophageal dial fistula and added another to the
function was spontaneously restored world literature. Their patient was
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Primary Osteomyelitis of the Sternum
due to

Salmonella hirschfeldii

T .R . Su l l iv a n , m d , frcs [c ],

D a l e , m d , f r c s [c ] and M . B aida, m d , fa c s , f r c s [c ]

may cause deformity and instability
of the chest wall. Primary osteomyelitis
of the sternum is a rare entity and
this is apparently the first such
case to be reported in the English
literature.

The case of a 71 year-old man with
primary osteomyelitis of the sternum
caused by Salmonella hirschfeldii is
reported. The diagnosis was confirmed
by culture, the bony defect was
curetted to remove all dead bone and
the patient was successfully treated
with 6 weeks of high-dose ampicillin
(2 g q6h). The treatment is particularly
important because inadequate treatment
may result in death and overtreatment

On decrit le cas d’un homme de
71 ans souffrant d'une osteomyelite
primaire du sternum causee par
Salmonella hirschfeldii. Le diagnostic
a ete confirme par culture, la
dysplasie osseuse a ete curetee afin
d'extraire le tissu osseux mort, et le
patient reagit favorablement a un
traitement de 6 semaines avec une
forte dose d’ampicilline (2 g q6h).
Ce traitement est particulierement
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important puisque un traitement
insatisfaisant peut entrainer la mort
alors qu’un traitement excessif peut
causer une difformite et une instability
de la paroi thoracique. L'osteomyelite
primaire du sternum est une entite
rare; il s'agit semble-t-il du premier
cas signale dans la litterature
de langue anglaise.

Prim ary osteomyelitis of the sternum
is uncommon (estimated prevalence
0 .3 % ) .1 Of 62 cases of hematogenous
osteomyelitis reported by W aldvogel
and associates,2 none were in the ster
num. In 1926 Wilensky and Samuels'
reviewed the world literature and
found 23 cases for which the overall

THE CANADIAN JOURNAL OF SURGERY

mortality was 27%. Unfortunately the
bacterial flora was not identified in
the majority of these cases, although
the terminal event seemed to be bac
teremia or mediastinal spread. Since
then a few isolated reports have been
published. In most cases the condition
occurred in drug addicts, the predom
inant organism being either Staphylo
coccus aureus or Pseudomonas sp.,3"7
and in many of these cases the osteo
myelitis was associated with costo
chondritis.6 We were unable to find
in the English literature a documented
case of hematogenous osteomyelitis of
the sternum due to Salmonella sp.
The difficulty in diagnosis and the
gratifying results of therapy in a pa
tient with this condition caused by
Salmonella sp. prompted us to report
this case.
Case Report
A 71-year-old white man told his
family physician that for 1 month he
had had a tender red mass (diameter
5 cm) over his mid-sternum. This had
developed after he received a blunt in
jury to the chest which did not break
the overlying skin. Because osteomyelitis
or a sternal tumour was suspected he
was referred to St. Joseph’s Hospital in
Toronto for biopsy of the mass.
The patient was otherwise in good
health. He had no history of fever,
weight loss or malaise. He denied having
had any recent illness or infection.
All routine hematologic test values
were normal except for his erythrocyte
sedimentation rate which was elevated
(63 mm/h). Plain films of the sternum
revealed a lytic lesion (Fig. 1). A technetium-99m bone scan showed isolated
uptake over the involved area. Cultures
of transduodenal bile aspirate and stool
specimens of the patient and his family
grew no organisms. The tuberculin test
gave negative results as did bronchoscopic, esophagoscopic and gastroscopic

examinations and a gallbladder series.
The findings on sickle cell screening
were normal.
An open biopsy confirmed the pres
ence of pus and a sinus which led to the
bony defect. Material was taken for cul
ture and the cavity gently curetted to
remove all dead bone taking care to
leave the posterior cortex intact. The
wound was then packed open. The cul
tures grew Salmonella liirschfeldii (S.
paratyphi Ct), confirmed in two inde
pendent laboratories.
The patient was treated for 6 weeks
with high-dose ampicillin (2 g q6h)
administered intravenously for 2 weeks
and orally for 4 weeks. The packing was
changed daily after 5 days and by 2
weeks the wound had healed. By 6 weeks
the sternum was no longer tender. Anti
biotic therapy was discontinued and the
patient returned to work. He has had
no symptoms in the 2 years since thera
py was stopped.

biopsy. However, even primary tu
mours of the sternum are rare. Dahlin8
reported only 26 primary tumours of
the sternum in his series of 2865 tu
mours of bone.
Osteomyelitis caused by Salmonella
typhi is reported to occur in only
0. 2 . of patients who have typhoid
fever2 and is much more common in
patients with hemoglobin abnormal
ities such as sickle cell disease.
It is suggested that once the diag
nosis is confirmed by culture the
wound should be curetted of all dead
bone and granulation tissue and be
packed open.9 Care must be taken
not to penetrate the posterior cortex
into the mediastinum. Appropriate an
tibiotic therapy should be instituted
for a minimum of 6 weeks.10 If the
initial packing is not changed for 5
days excessive bleeding is unlikely in
Discussion
the early postoperative period. By this
method
we avoided extensive resection
Hematogenous osteomyelitis is us
ually considered a disease of children and early healing resulted. If the
affecting long bones. A history of costochondral junctions are involved
trauma, usually minor, is said to be limited subperichondral resection of
present in approximately 30% of pa these joints should be carried out.6,9
The nature of the treatment for this
tients.2
Osteomyelitis of the sternum is condition is important because inade
usually considered a complication of quate treatment has been associated
diagnostic sternal puncture or surgical with a notable mortality1 and over
sternotomy. However, cases of prim treatment may result in deformity and
ary osteomyelitis of the sternum often instability of the chest wall with ex
associated with costochondritis are tensive cutaneous scarring.1,9
We have reported this case because
being reported more commonly now.
When the causative organism is one we were impressed with the result
other than Staphylococcus sp. the when a limited but adequate surgical
patient usually has no fever and pre objective was the aim. This treatment
sents with a tender erythematous mass. regimen has also been recommended
The erythrocyte sedimentation rate is by others.4'7,9
usually elevated but the other blood
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Giant Cell Tumour of the Femur:
En Bloc Resection and Replacement with
Homologous Graft
E dgar L e p in e ,

The author reports the case of a
21-year-old pregnant woman who under
went hemiarthroplasty with a
homologous graft for a giant cell
tumour of the lower end of the femur.
Recovery was smooth and bony union
of the graft to the host segment was
solid within 3 months. At follow-up
10 years after the operation the patient
had no pain, swelling, deformity or limp.
She had 120° flexion in the knee and full
extension but there was moderate
lateral and anteroposterior instability.
Such en bloc resection and primary
replacement with homologous graft
may have an important role to play in
the treatment of certain bone tumours
such as giant cell tumours.
L'auteur decrit le cas d'une femme
enceinte de 21 ans qui subit une
hemiarthroplastie par homogreffe
a cause d’une tumeur a cellules
geantes de la partie distale du femur.
La guerison fut sans probleme et la
fusion osseuse du greffon au segment
de I'hote etait solide en moins de
3 mois. Un examen de controle
pratique 10 ans apres I'operation
ne revela aucune douleur, inflamma
tion, deformation ou claudication.
La patiente presentait une flexion
du genou de 120° et une extension
complete, mais il y avait une
instabilite laterale et anteroposterieure
moderee.
La resection en bloc et
remplacement par une homogreffe
a un role important a jouer dans le
traitement de certaines tumeurs
osseuses telles que les tumeurs a
cellules geantes.

m d , f r c s [c ]

35% are aggressive tumours and
15% or more are malignant from the
beginning.
A case of giant cell tumour of the
lower end of the femur, treated suc
cessfully with a homologous graft, is
reported. The patient has been fol
lowed up for 10 years.

nique and carefully stripped of all soft
tissues.
Postoperatively the patient was im
mobilized in a groin to toe cast, instructed
in quadriceps exercises and permitted to

Case Report
A 21-year-old woman was 3 months
pregnant when first seen in October
1968. She had a pathologic fracture
through a radiolucent lesion which oc
cupied most of the lower end of the
left femur and invaded the subchondral
bone (Fig. 1). The fracture extended
into the joint.
Examination of an open biopsy speci
men showed that the lesion was a benign
giant cell tumour.
This tumour was considered “aggres
sive” because of the radiologic appear
ance and the apparently short clinical
course.
In November 1968, the lower one
quarter of the femur was resected en
bloc and the excised portion replaced
according to the technique described by
Parrish,' with a homologous graft ob
tained from the cadaver of a young
woman. The bone was removed in the
operating room with usual aseptic tech-

FIG. 2— Clinical appearance of knee
10 years after resection.

Giant cell tumour, once called by
Lichtenstein “a formidable neoplasm”,
must be treated with great circum
spection, particularly since 30% to
From the department of surgery,
Universite de Montreal,
Montreal, PQ
Associate clinical professor,
Universite de Montreal
Accepted for publication Mar. 31, 1980

Fig. 1b
Fig. la
FIG. 1__Admission film showing fractured femur and tumour extending into
both condyles.
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severe shock threatens each link in the
body’s chain of o
systems
Solu-Medrol exerts a protective effect on the cell
to preserve tissue function and increase survival

----- }------- r -

Although cerebral blood flow
is m aintained early in shock
at the expense o f the other
organs, this state of adequate
perfusion does not persist for
long. Relatively soon, avail
able oxygen becomes crit
ically low, and the brain, too,
turiis |to|anaerobic m etab o -'
lism. Lactate acid levels r is e
and fluids leak intp the intestitial spaces. Continued
oxygen deprivation threatens
both the cellular integrity of*
the brain and the central ner*vous system function.
Qnceishock has progressed^
beyond its early stage, fluid „
administration alone is usu-

ally not sufficient to reverse
the haemodynamic and cel
lular disruptions.
*Solu-Medrol, administered in
*■pharmacologic doses as part
•of a comprehensive treatment
, regimen, can reduce vasocon(striction and increase tissue
peffusion. The multiphasic
pfrtfvjtyl o f Solu-Medrol helps
‘restore haemodynamic bal
a n c e , preserve lysosome and
r^ell membranes, and protect
cellular and intracellular
structures and function

actions o f Soiu-M edroi
L't all o f the body’s systems:
In the kidney, increased per
fusion reverses the anoxic sta
and improves organ function
as evidenced clinically by an
increase in urine outpufiTT
Im provem ent in the pulmonary
vasculature is demonstrated by a
reduction in shunting and an
increase in oxygen consum ption .3
T he affinity o f haemoglobin fo r
oxygen is reduced permitting
increased delivery o f oxygen
the blood to the tissues .3
A positive inotropic effect is
exerted on the heart further
increasing the flow o f blood.
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PANCREAS
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P ancreatic lysosomes are
stabilized halting the production
o f M D F .5
Capillary m em branes in the brain
are stabilized, and capillary
perm eability reduced .6
T hrou gh its netw ork o f protective
actions, Solu-M edrol strengthens
the chain o f organ systems and
increases the shock patient’s
chances o f survival.

Sterile

Solu-Medrol

(methylprednisolone sodium succinate)
Action:

cortisone and prednisolone in regard to the kinds of
adverse reactions and metabolic alterations to be
anticipated when treatment is intensive or prolonged.
Negative nitrogen balance is usually counteracted by a
high protein intake. In patients with diabetes mellitus,
Solu-Medrol may increase insulin requirements during
the period of administration. Ecchymotic manifesta
tions, while noted only rarely during the clinical
evaluation of Medrol, may occur. Excessive loss of
potassium is not likely to be induced by effective
maintenance doses of Medrol. If such reactions are
serious or distressing to the patient, reduction in
dosage or discontinuance of corticoid therapy may be
indicated. While a retardant effect on wound healing is
seldom encountered, except in high doses, it should be
a matter of consideration when Solu-Medrol is admin
istered in conjunction with surgery.

Solu-Medrol, like other corticosteroids, exerts its action
by its anti-inflammatory effect.
Indications and Clinical Uses:

Intravenous administration of Solu-Medrol is indicated
in situations in which a rapid and intense hormonal
effect is required.
Shock:

In severe shock adjunctive use of intravenous methyl
prednisolone sodium succinate (Solu-Medrol) may aid
in achieving hemodynamic restoration. Corticoid
therapy should not replace standard methods of
combating shock, but present evidence indicates that
concurrent use of large doses of corticoids with other
measures may improve survival rates. In particular,
large pharmacological doses of Solu-Medrol have been
proven useful in bacteremic or endotoxin shock,
hemorrhagic shock, traumatic shock, and cardiogenic
shock.

Symptoms and Treatment of Overdosage:

Single large doses of Solu-Medrol do not have any
apparent toxic effect and require no specific therapy.
Continuous overdosage would require careful gradual
reduction of dosage in order to prevent the occurrence
of acute adrenal insufficiency.

Contraindications:

Except when used for short-term or emergency therapy
as in acute sensitivity reactions, Solu-Medrol is
contraindicated in patients with arrested tuberculosis,
herpes simplex keratitis, acute psychoses, Cushing’s
syndrome, peptic ulcer, vaccinia and varicella.

Dosage and Administration:

In treating severe shock there is a tendency in current
medical practice to use massive (pharmacological)
doses of corticosteroids. The following are Solu-Medrol
doses suggested by various authors:

Precautions:

Existence of diabetes, osteoporosis, chronic psychoses,
active tuberculosis, renal insufficiency or predisposition
to thrombophlebitis requires that Solu-Medrol be
administered with extreme caution. In the presence of
infection, the causative organism must be brought
under control with appropriate anti-bacterials, or
therapy with Solu-Medrol should be discontinued.
While therapy with corticoids does not appear to be
contraindicated in pregnancy, caution is recommended,
particularly during the first trimester. Also, newborn
infants of mothers who received such therapy during
pregnancy should be observed for signs of hypoadrenalism and appropriate measures instituted if such
signs are present. Since Medrol, like prednisolone, sup
presses endogenous adrenocortical activity, it is highly
important that the patient receiving Solu-Medrol be
under careful observation, not only during the course
of treatment but for some time after treatment is
terminated. Adequate adrenocortical supportive
therapy including ACTH, must be employed promptly
if the patient is subjected to any unusual stress such as
surgery, trauma, or severe infection. Patients should be
advised to inform subsequent physicians of the prior
use of Solu-Medrol.

Author

Dose

Repeat

Oaks
Weil
Melby
Cavanagh
Dietzman

100 mg
200 mg
250 mg
15 mg/kg
30 mg/kg

Every 2-6 hours
100 mg. every 4-6 hours
Every 4-6 hours
Every 24 hours
In 4 hours if needed

Therapy is initiated by administering Solu-Medrol
intravenously over a period of at least 10 minutes. In
general high dose corticosteroid therapy should be
continued only until the patient’s condition has
stabilized: usually not beyond 48 to 72 hours.
Although adverse effects associated with high dose
short term corticoid therapy are uncommon, peptic
ulceration may occur.
In other indications initial dosage will vary from 10 to
500 mg depending on the clinical problem being
treated. The larger doses may be required for short
term management of severe, acute conditions. The
initial dose usually should be given intravenously over
a period of at least 10 minutes. Subsequent doses may
be given intravenously or intramuscularly at intervals
dictated by the patient’s response and clinical
condition.

There have been a few reports of cardiovascular
collapse associated with the rapid intravenous admini
stration of large doses of Solu-Medrol (greater than
0.5 grams) in organ transplant recipients. The cause
and relation to other medications (i.e., diuretics) is not
known at this time, but physicians should be alert to
this possibility.

Fig. 3b
FIG. 3— Roentgenographic appearance
at 10-year follow-up.

Availability:

As Solu-Medrol (methylprednisolone sodium succinate)
in 40 mg and 125 mg Mix-O-Vial; 500 mg and 1 g vials
with water for injection.
Product monograph is available on request.

Adverse Reactions:

Adverse reactions are not likely to result from short
term intravenous administration of Solu-Medrol, but
may be anticipated if continued therapy with oral or
intra-muscular corticosteroid preparations is to follow.
Medrol has less tendency than prednisolone to induce
retention of sodium and water, and in some cases has
been observed to produce diuresis and an increased
excretion of sodium. Likewise, therapy with Medrol
appears to produce less nervousness and psychic
stimulation than that produced by prednisolone. While
epigastric distress has not been totally lacking in
patients receiving Medrol, the incidence and severity of
this side reaction to date suggest that although Medrol
has an enhanced anti-inflammatory potency when com
pared with prednisolone on a weight basis, the socalled ulcerogenic potential of this corticosteroid is no
greater, and may even be less, than that of
prednisolone.
With the exception of the differences noted in the
preceding paragraph, Medrol is similar to hydro
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walk with crutches without weight bear
ing. Eight weeks later a cylinder cast was
moulded to the limb. After 2 more
months, cast immobilization was dis
carded and a caliper brace applied for
a further 2 months, while quadriceps
exercises were carried out.
At the end of 7 months some uniting
callus was visible radiologically. Eight
months after operation the patient was
allowed to walk with a cane.
In March 1970 (16 months after oper
ation) there was solid union between
the host bone and the graft. Some

References:

1. Lillehei RC, et al (August 1972) Geriatrics, p 81
2. Lillehei RC, et al (1974) In Principles o f Surgery.
2nd Ed. Schwartz SI (Ed), p 133
3. McConn R (1972) Shock in Low- and High-Flow
States. Exerpta Medica, p 28
4. Webb WR (1977) The Organ in Shock. A Scope
Publication, p 16
5. Lefer AM (1974) Circ Shock, /: 165
6. Lieberman A, et al (1977) J Neurol Neurosurg
Psychiat, 40:678
I 797 REGISTERED TRADEMARK MEDROL
TRADEMARKS SOLU MEDROL. MIX O-VIAL

!

a! »

P AA R
CCPP
THE UPJOHN COMPANY OF CANADA
_____
865 YORK MILLS ROAD / DON MILLS, ONTARIO

VOLUME 24, NO. ], J A N U A R Y 1981

/

FIG. 4— Range of motion at follow-up.
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deformity of the leg and no limp. There
was some intra-articular grinding on pal
pation. Quadriceps power was rated 4
out of 5. She had 120° of flexion in
the knee and full extension (Fig. 4).
There was moderate lateral and antero
posterior instability.

spotty osteoporosis was seen in the sub
chondral region. Two years after opera
tion there was some narrowing of the
joint space.
It is interesting that there was no
clinical sign of inflammatory reaction
locally or in the joint itself and no
systemic reaction whatsoever in the
presence of such a massive homologous
graft.
The patient was seen in September
1978 (Figs. 2 and 3). She was working,
had no pain on walking and carried on
normal activities. On physical examina
tion there was no swelling or apparent

the subchondral bone. Because of this
and the difficulty of thorough curet
tage with the consequent architectural
weakness of this weight bearing ex
tremity, “en bloc” resection with re
placement was chosen as the primary
treatment.

Comment

The tumour in our patient was of an
aggressive nature. The clinical course
of the disease was short. The tumour
extended in both femoral condyles to

Reference
I. P arrish F F : T reatm ent o f bone tu m o rs by
to tal excision and rep la c em e n t w ith m assive
autologous and hom ologus grafts. J B o n e
J o in t Su rg [/4m] 1966; 48: 968-90

Primary Malignant Tumours of the Anus
Shireen P. N aidoo,

mb , ch b and

m b , b ch, mrc path , frcp [ c ]*

(moyenne, 64 ans). Histologiquement,
plus de 70% des tumeurs etaient
des cancers cloacogenes ou des
epitheliomas malpighiens. Une
variete d’autres lesions ont ete
rencontrees, refletant le developpement
embryologique complexe de cette
region. Les symptomes dont se
plaignaient le plus souvent les malades
etaient une masse dans I’anus et
des saignements rectaux. La resection
abdomino-perineale, avec ou sans
radiotherapie, a ete le traitement
privilegie, mais dans quelques cas,
I’excision locale a ete efficace.
Durant la periode de controle, huit
patients sont decedes, 2 ans en
moyenne apres le diagnostic. Les
neuf autres malades ont survecu
pendant une moyenne de 6 annees;
deux presentent des recidives.

Primary malignant anal tumours were
studied in 6 men and 11 women at the
Health Sciences Centre in Winnipeg
between Jan. 1, 1968 and Dec. 31, 1977.
The patients ranged in age from 46
to 85 years (mean 64 years).
Histologically, over 70% of tumours
were either cloacogenic or squamous
carcinomas. A variety of other
lesions were encountered, reflecting
the complex embryologic development
of this region. The most frequent
presenting complaints were a mass
at the anus and rectal bleeding.
Abdominoperineal resection, with or
without radiotherapy, was the preferred
treatment, but in a few cases local
excision was effective.
During the follow-up period, eight
patients died, an average of 2 years
after diagnosis. The remaining nine
patients have survived an average of
6 years; two have recurrent tumour.

Primary anal tumours comprise a
variety of neoplasms arising from the
different mucosal elements in this
region of the body. These histologic
components reflect a complex anatomy
and embryology.
The lower portion of the anal canal
is ectodermal in origin and is derived
from the proctodeum. Histologically,
it is covered by nonkeratinizing
squamous epithelium and is a modified
form of skin. The dentate or pectinate
line marks the site of the anal mem
brane of the fetus and the apposition
of ectoderm and junctional mucosa.
The mucosa of the junctional zone
varies with age and disease states. It
is considered cloacogenic in origin and
is usually transitional in type, resemb
ling bladder mucosa.1,2 It varies in
length between 3 mm and 11 mm.
At the dentate line the mucosa is
tightly bound down to the fascia over

Les tumeurs malignes de I'anus
ont ete etudiees chez 6 hommes et
11 femmes au Health Sciences Centre
de Winnipeg entre le 1er janvier 1968
et le 31 decembre 1977. L’age des
patients s'etalait de 46 a 85 ans
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lying the internal sphincter and forms
a mechanical barrier to the spread of
neoplasms.1 Above the dentate line,
blood and lymphatic drainage is to
the portal venous system and the
superior hemorrhoidal nodes. Below
this line, drainage is to the systemic
venous system and inguinal nodes.
Anal glands are present in the
tissues deep to the junctional zone.
They are of two types— main glands
and aberrant glands.2 The main glands
number about four and are deepseated, often within the sphincteric
muscle. They have a tortuously
branching system of ducts lined by
both transitional and mucus-secreting
columnar epithelium. The aberrant
glands are present only in the sub
mucosa. They consist of a lining of
mucus-secreting cells surrounded by
a layer of transitional epithelium.
They are similar to Littre’s glands of
the urethra.2
Above the junctional zone, the
mucosa is endodermally derived.
Histologically, it consists of mucussecreting columnar epithelium which
is in all respects similar to that of the
large bowel.
The purpose of this paper is to
review the cases of primary neoplasms
of the anal canal treated in our insti
tution and to correlate prognosis with
histologic appearance.
Patients

Patient records of the Health
Sciences Centre, Winnipeg, for the
10-year period Jan. 1, 1968 to Dec.
31, 1977 were searched and cases of
primary anal neoplasms identified.
Cases in which the anus was second
arily involved by tumours from the
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rectum or other organs were rejected.
Seventeen acceptable cases were ident
ified. During the same time, 1550
malignant neoplasms of the rest of the
large bowel were diagnosed. Primary
tumours of the anal canal, therefore,
constituted just over 1 % of all large
bowel malignant tumours.
The patients (11 women and 6 men)
ranged in age from 46 to 85 years
(average 64 years) and were distrib
uted evenly throughout this range.

The six tumours classified as
squamous carcinomas had no transi
tional elements and were similar to
squamous neoplasms seen in other
organs with varying differentiation and
keratin production. One unusual
feature was the presence of associated
lesions. Two patients had condylomata
acuminata and a third had Crohn’s
disease with long-standing anal fis
tulas.
The tumours in the two patients
with adenocarcinoma were identical to
the typical rectal carcinoma. One of
these neoplasms evidently originated
from a pre-existing villous adenoma.
The tumour classified as a malignant
carcinoid consisted of sheets of poorly
differentiated tumour cells without
obvious glandular or squamous differ
FIG. 1— Fungating squamous carcino
entiation. The diagnosis was proved
ma of anal margin. Dentate line cannot
by the demonstration of argyrophilic be
identified.
cytoplasmic granules using the tech
nique of Grimelius3 (Fig. 4).
The single case of Paget’s disease
was histologically typical, the lesion
having basal layers of epithelium
widely permeated by large pleomor
phic cells with clear cytoplasm (Fig.
5). Several local excisions had been
performed, but 10 years after the
patient’s initial presentation none of
the excised material contained infil
trating tumour.
In the patient with malignant mela
noma, the histologic diagnosis was
difficult to make on initial biopsy be
cause large areas of the tumour were
not pigmented. The diagnosis was
made from the resected specimen
which demonstrated adjacent junc
tional activity and melanin pigment in
FIG. 2— Paget’s disease spreading out
tumour cells.
from anus to involve perianal skin.

Clinical Features

The presenting complaints varied.
Bleeding was the most common (in
eight patients), but seven noted the
presence of a mass in the anal region.
Some patients attributed bleeding to
the presence of hemorrhoids and,
indeed, this was a common incidental
finding on examination. Less com
monly encountered complaints were
pain, diarrhea and anal irritation.
In 15 patients an anal mass was
found on examination. Typically, this
mass showed central ulceration and
had a raised rolled edge (Fig. 1). In
two patients no mass was present. One
of these patients had perianal Paget’s
disease (Fig. 2) and the other had
Bowen’s disease at the tip of a large
hemorrhoid. In four patients (24%)
local tumour spread was so extensive
that the disease was considered inoper
able at first presentation.
Pathology

The majority of tumours were
either transitional cloacogenic carci
nomas or squamous carcinomas
(Table I). The microscopic appear
ance of the cloacogenic neoplasms
closely resembled that typical of
transitional cell carcinoma of urothelium. The most frequently encount
ered growth pattern was of nests of
regular cells of moderate size with
ovoid vesicular nuclei and clear cyto
plasm (Fig. 3). The most common
variation was the presence of minor
degrees of squamous differentiation.

Survival

The overall survival rate in our
series was poor. Just under half the
patients died of their disease an aver
age of 2 years after diagnosis. How
ever, it was possible to define sub
groups with a particularly good or
bad outcome.

T a b le 1— A n a l N e o p la sm s (17 P a tie n ts )

H is to lo g ic typ e

No. o f
p a tie n ts

S q u a m o u s c a rcin o m a

6

T r a n s itio n a l clo a c o g e n ic c a rc in o m a

5

A d e n o c a rc in o m a

2

M a lig n a n t m e la nom a
M a lig n a n t c a rc in o id
P a g e t’ s d ise a se
B o w e n 's dise a se

1
1
1
1
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O utcom e
2 d ie d a t 4 an d 13 mo
4 a liv e and w e ll a t 3 ,4 ,6 and 7 y r
4 d ie d a t 1, 3 ,3 and 4 y r
1 a liv e w ith d is e a s e a t 7 y r
1 d ie d a t 1 y r
1 a liv e a n d w e lla t7 y r
A liv e w ith d is e a s e a t 4 y r
D ie d a t 1 y r
A liv e w ith d is e a s e a t 10 y r
A liv e an d w e ll a t 8 y r
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FIG. 3— Basaloid carcinoma of anal
canal. Tumour is composed of compact
regular cells with peripheral palisading
(hematoxylin and eosin, reduced by 51%
from X250).
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female ratio of 4:1), could often be
treated by local excision and had a
5-year survival rate of 51%. Morson
related this better survival rate to the
keratinizing tendency and better dif
ferentiation of the anal margin lesions.
Other differences have been em
phasized. McConnell,7 in a review of
96 cases, showed that 56% of the
tumours arose in the anal canal and
80% of these were found in persons
over the age of 60 years. However,
D iscussion
only 40% of the anal margin tumours
Anal tumours have been well re occurred in this age group. There was
viewed in the literature and the find also a marked difference in prognosis;
ings of our series are generally in the 5-year survival rate for anal mar
agreement with those of others. How gin tumours was 58% but for carci
ever, a number of interesting points nomas originating in the canal the rate
was only 20%.
merit further discussion.
Some authors have labelled all anal
Our experience reflects this differ
tumours as squamous carcinomas and ence also. When all squamous and clo
have considered them a homogeneous acogenic carcinomas are considered
group for practical purposes.4'5 But together, 4 of 11 patients were alive
others, pathologists in particular, have and disease-free after 3 years. In only
emphasized the histologic variability one of these survivors was the prim
of these tumours and have placed great ary tumour in the anal canal. The
importance on their exact site of or position has been summarized by
igin. Morson6 pointed out that tu Kuehn and colleagues8 who noted that
mours arising at or above the pectinate the closer the anal tumour is to the
line should be regarded as originating mucocutaneous junction, the worse is
in the anal canal while those more the prognosis.
distally situated are anal margin tu
In addition to site of origin, histol
mours. The justification for this di ogic appearance plays a role in the
stinction lies in a difference in the prognosis of anal tumours. In 1956,
epidemiology and prognosis. He found Grinvalsky and Helwig2 drew attention
that tumours of the canal were slightly to the transitional zone and a basaloid
commoner in women (male to female type of carcinoma that arises from it.
ratio 3:4), usually required abdomino They proposed the name cloacogenic
FIG . 4— M alignant carcinoid. N eo
perineal resection and had a 5-year carcinoma because of its supposed
plastic cells contain scanty deeply
survival rate of 42%. Anal margin embryologic derivation. According to
staining cytoplasmic granules (Grimelius
tumours, on the other hand, were Morson9 the prognosis of cloacogenic
silver nitrate stain, reduced by 37%
much more common in men (male to carcinomas is generally intermediate
from X1000).
between that of poorly differentiated
squamous carcinomas and of well dif
ferentiated squamous tumours with
keratinization and desmosome forma
tion. Within the group of cloacogenic
carcinomas, grades of malignancy can
be recognized with variations in prog
nosis.1011 The most anaplastic tumours
histologically resemble oat cell carci
nomas of the lung.
Occasionally, highly differentiated
squamous carcinomas arise at the
anal margin. Patients with these tu
mours have a favourable prognosis
and, in some cases, there is definite
evidence of tumour origin in a con
dyloma.12'13 The two patients in our
series with this association had only
local excision and were long-term sur
vivors.
A similar case of well differentiated
squamous carcinoma was associated
with fistula in ano secondary to
Crohn’s disease. Although several re
FIG . 5— Paget’s disease of anus. N um erous pale vacuolated cells are present
ports document the association of anal
within epidermis (hem atoxylin and eosin, reduced hy 23% from X 250).

The outcome was worst in the pa
tients with transitional cloacogenic
carcinoma. Four patients died and
another had recurrent disease 6 years
after diagnosis.
The six patients with squamous car
cinoma fell evenly into two classes.
Three patients with associated lesions
(two condylomas and one fistula in
ano) and well differentiated tumours
were alive and well at 3, 6 and 7
years, respectively. Of the three pa
tients with poorly differentiated tu
mours, two died at 4 and 13 months;
the other is alive and well at 5 years.
Only small numbers of patients
were present in the other groups. Not
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unexpectedly, both individuals with
carcinoma in situ (Bowen’s disease and
Paget’s disease) survived. The patient
with malignant melanoma is alive but
with recurrent disease 5 years after
abdominoperineal resection. There
was recurrence in the perineum after
2 years but this responded to intensive
chemotherapy and radiotherapy. The
patient with a malignant carcinoid
died within 12 months of diagnosis.

/
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tumours with fistulas,14,15 we were un
able to locate an instance in which
Crohn’s disease was the underlying
cause.
Our case of malignant carcinoid
is of considerable interest since this
tumour does not generally occur in the
anal region. However, a small number
of colonic neoplasms do belong in this
category.16 On light microscopy, they
may simply appear as undifferentiated
small cell carcinomas, but on ultrastructural examination or biochemical
analysis they show evidence of neuro
endocrine origin. With the demonstra
tion of cytoplasmic argyrophilic
granules (Fig. 4), we believe that our
case is an example of this type of
neoplasm. We also postulate that
some of the published cases classified
as poorly differentiated cloacogenic
carcinomas “oat cell type’’, may also
belong in this category. Recognition

of this possibility and the more wide
spread use of the special techniques
may result in more frequent diagnosis
of malignant carcinoid.
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hamartomateux du grele terminal;
il y avait des metastases ovariennes
et ganglionnaires. De plus, lors de
1’evolution subsequente la malade
a presente des metastases ganglion
naires cervicales qui ont tres bien
repondu, du moins temporairement,
a la chimiotherapie.
Les auteurs font une revue de la
litterature des cas Peutz-Jeghers
cancerises. Quoique cette eventualite
soit plutot rare, il n’en demeure pas
moins que ces malades meritent une
surveillance reguliere a long terme.
This report of a patient with
Peutz-Jeghers syndrome is unusual
in a number of ways: the patient,
a 49-year-old woman, was first seen
with deep thrombophlebitis of the leg
which appeared to be part of a
paraneoplastic syndrome. The patient
had an adenocarcinoma originating
in a hamartoma of the terminal ileum,
with ovarian and lymph-node
metastases. During the course of
the disease the patient was found
to have metastatic disease in the
cervical lymph nodes which responded,
temporarily, to chemotherapy.

The authors review the literature
on metastatic Peutz-Jeghers
syndrome. Although the rate
of metastatic disease is low, they
believe that all patients with
Peutz-Jeghers syndrome deserve a
close long-term follow-up.

Soup§onnee pour la premiere fois en
1896 par Sir Jonathan Hutchinson,1
I’association de pigmentation pluri-orificielle et de polypose colique fut decrite pour la premiere fois par Peutz
en 1921.2 En 1946, Touraine et
Couder3 en signalerent un cas. Mais
ce syndrome ne fut bien connu que
lorsque Jeghers et ses collaborateurs,4
en 1949, releverent un total de 23 cas
publies. En 1969, Dozois et ses colla
borateurs5 font etat d’un total de 326
cas publies dans la litterature. En
1975, Utsunomiya et ses collabora
teurs6 recensent 222 cas au Japon
pour la periode de 1961 a 1974.
Le syndrome est caracterise par une
pigmentation cutanee et muqueuse que
1’on peut retrouver aux levres, aux
paupieres, au pourtour des narines,
aux doigts ou a la paume des mains,
et parfois aussi, au pourtour de l’anus.
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Ces pigmentations sont associees a une
polypose du tube digestif qu’on peut
retrouver a tous les niyeaux, de l’oesophage au rectum. Le syndrome est
hereditaire: 25% a 50% des descen
dants peuvent en etre atteints.7 La
transmission serait due a un gene do
minant a penetration variable.6’8’9 Le
syndrome se presente cliniquement
sous forme de crises d’occlusion ou
de sub-occlusion intestinale dues a des
invaginations intestinales. II peut
aussi se manifester par des rectorragies.
L’observation que nous rapportons
est assez exceptionnelle. Le syndrome

de Peutz—Jeghers s’est manifeste ici
dans un tableau para-neoplasique.
Dans le cas presente, l’origine du carcinome est un enorme hamartome du
grele terminal et il a donne naissance
a des metastases ovariennes et ganglionnaires. Enfin, pour la premiere
fois, lors d’une recidive du processus
neoplasique, on a pu noter une reponse favorable a un traitement de
chimiotherapie.
Observation

Une femme de 49 ans, qui ne possede aucun antecedant medical ou chirurgical, est resue au service d’urgence de
l’hopital Notre-Dame le 21 novembre
1977. Elle se plaint d’une douleur inten
se au niveau du mollet droit, causee par
une thrombo-phlebite. Le medecin qui
l’examine alors note la presence d’une

FIG. 3— Etude radiologique du grele
montrant I’invagination ileo-caecale cau
see par un gros polype hamartomateux.

pigmentation des levres et de la paume
des mains; on remarque aussi a l’examen, la presence possible d’une tumefac
tion mollasse au niveau de la fosse iliaque droite.
Des analyses faites a l’arrivee, seule
la formule sanguine est anormale: l’hemoglobine est a 9.7 g/dl avec hypochromie et macrocytose.
Le 5 decembre une consultation est
faite en chirurgie: on constate la pre
sence d’une masse abdominale dans la
fosse iliaque droite et on note en plus
des pigmentations aux levres et aux
paumes des mains, des taches pigmentaires au niveau des paupieres et des
doigts. Le diagnostic de syndrome de
Peutz-Jeghers est pose (fig. 1).
Le meme jour, la malade subit un
lavement baryte qui montre plusieurs
polypes sur le colon, dont un de 3 cm,
suspect de neoplasie, au recto-sigmoi'de.
Au niveau du caecum, on decrit une
masse bourgeonnante probablement epitheliomateuse (fig. 2). Un repas baryte
avec transit du grele est fait le 9 decem
bre montrant a nouveau la masse caecale,
mais 1’image laisse fortement soupyonner une invagination intestinale (fig. 3).
Une laparotomie est faite le 14 decem
bre. Des l’ouverture, on note la presence
d’une invagination ileo-caecale chronique
causee par une tumeur volumineuse du
grele terminal. On remarque aussi la
presence de plusieurs polypes dans l’ileon
en amont de la tumeur, de meme que
de trois polypes sigmoi'diens et d’un
autre au colon transverse.
A I’exploration de l’abdomen, on ob
serve que le foie et l’estomac sont normaux. L’ovaire gauche est tres augmente
de volume et semble tumoral. Une ovariectoroie gauche est immediatement pratiquee. Une coupe a la congelation
montre qu’il s’agit d’une metastase d’un
epithelioma glandulaire d’origine diges
tive (fig. 4).

Fig. lb
FIG. 1— Pigmentation (a) des levres,
(b> des paupieres.

FIG. 2— Lavement baryte montrant la
masse du caecum, trois polypes pedicules
du colon transverse et un autre au niveau
du sigmoide.
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FIG. 4— Metastase a l’ovaire gauche d’un epithelioma comportant des cellules
a cytoplasme charge de mucus. Peu d’image glandulaire (grossissement X 50).
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Comme la tumeur la plus suspecte est
celle de I’ileon terminal, on decide de
proceder a une hemicolectomie droite.
Deux colotomies sont faites pour enlever les polypes du sigmoi'de. L’intervention est completee par une ovariectomie
droite et le prelevement d’un petit gan
glion pre-aortique. Ces deux elements
devaient se montrer envahies par une
metastase d’epithelioma glandulaire. Les
polypes du sigmoi’de ne revelent aucun
signe de malignile. La masse epitheliornateuse provient de l’ileon terminal et
prend naissance a l’interieur meme d’un
gros polype hamartomateux (figs. 5 et 6).
En post-operatoire, la malade a pre
sente une thrombophlebite de la jambe
gauche, puis une embolie pulmonaire
demontree par radiologie et cartographie
pulmonaire, et traitee par anticoagulotherapie. La malade put prendre conge
de l’hopital le 18 janvier 1978.
Le 3 fevrier 1978 la malade est a
nouveau hospitalisee pour thrombophle
bite profonde de la jambe gauche et
thrombophlebite de la sous-claviere gau
che. Elle presente en plus a ce moment
des masses ganglionnaires cervicales importantes, dures et fixees sur les plans
profonds. Une consultation est faite en
oncologie medicale et Ton met alors en
route un traitement de chimiotherapie.

La patiente recevra par voie intraveineuse. pendant 4 jours consecutifs. 500
mg de 5-fluorouracil (5-FU) et 5 mg de
mitomycine C. Elle quitte 1’hopital le
21 fevrier.
Elle sera suivie par la suite en clinique externe. Lors de sa premiere visite
le 13 mars, on note une fonte presque
complete des masses cervicales. Elle re
cevra le meme traitement de chimiothe
rapie le 13 mars, le 17 avril et le 29 mai.
Le 26 juillet la malade est admise en
urgence, en etat de cachexie tres avancee. Cliniquement on soup?onne un envahissement des surrenales. Une ponction de moelle osseuse montre que
celle-ci est envahie massivement par le
processus neoplasique. La malade decede
le 5 aout 1978. L’autopsie n’a pu etre
obtenue.
Discussion

Lors des premieres descriptions du
syndrome de Peutz-Jeghers, on a souvent cru que la polypose etait maligne.10 Mais lorsqu’on s’est rendu
compte de la nature hamartomateuse
des polypes, on a vite realise que la
maladie etait benigne, si bien que
I’on conseille en general une therapeu-

tique chirurgicale assez conservatrice
dans cette maladie.5
Une revue de la litterature nous
permet cependant de constater que 15
cas de syndrome de Peutz-Jeghers associe a des neoplasies du tube digestif
ont ete decrits (tableau I11'25). Dans
trois d ’entre eux, il semble bien que
la neoplasie prenait son origine d ’un
hamartome; dans trois autres cas il y
avait une forte presomption. Dans les
neuf autres cas, il est possible que le
cancer ait pris naissance ailleurs que
dans un hamartome. La plupart des
cancers mentionnes se retrouvent a
l’estomac, au sigmoi'de et au rectum.
A ces niveaux. les polypes sont plutot
de type purement adenomateux.8,26
Nous n’avons pas inclus dans notre
tableau les cas publies par Utsunomiya
et ses collaborateurs6 qui firent recemment une revue de 222 cas de syndro
me de Peutz-Jeghers survenus au
Japon. Sur ces 222 cas, 28 (12.6% )
ont eu une preuve histologique de
cancer; les auteurs admettent toutefois que dans 15 d'entre eux, le diag
nostic de cancer n’est peut-etre pas

Tableau I— Seize cas du syndrome de Peutz-Jeghers associes a des neoplasies du tube digestif

Auteur

Age,
an

Sexe

Localisation
du cancer

Freeman et Ravdin, 1955”
Herman et Saro, 196112
Achord et Proctor, 1963'1
Horn et collaborateurs, 196314
Kopylow et collaborateurs, 196315
Strauch, 196516
Warren et collaborateurs, 1965'"
Williams et Knudsen, 1965lR
Reid, 19651”
Payson et Moumgis, 1967211
Gasser et Arquint, 196921
Altem eier, 1969-2
Mackman et collaborateurs, 196923
Moretti et collaborateurs, 196924
Lin et collaborateurs, 197725
Peloquin et collaborateurs, 1981

35
16
13
45
30
61
37
52
39
21
26
55
22
23
44
49

M
M
F
F
M
F
F
F
F
M
M
M
M
M
M
F

Neon
Recto-sigmoi'de
Estomac
Estomac, duodenum
Estomac
Estomac, duodenum
Duodenum
Duodenum
Duodenum
Estomac, duodenum
Duodenum
Colon
Jejunum
Grele
Duodenum
lleon

F IG . 5— Surface du plus gros polype de I’intestin grele.
F.n cartouche, aggrandissem ent d’un foyer d'epitheliom a atypique, (grossissenient X 8, cartouche X 20).
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Metastases
G eneralises
Foie
Foie, ganglion
Hile hepatique, poumon, peritoine
Foie, ganglion
Foie, peritoine
Pancreas, chloledoque
Ganglion
Ganglion, coeur
Ganglion, pancreas, poumon
Foie
Incision abdominale
Foie
Ganglion, foie, poumon
Ganglion, ovaires

Origine d'un
hamartome prouve
Peut-etre
Non
Non
Non
Non
Non
Peut-etre
Oui
Non
Non
Oui
Non
Non
Peut-etre
Non
Oui

F IG . 6— Polype de I’intestin grele (le meme que la fig. 5)
possedant un axe musculaire lisse (grossissenient X 20).
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valide. Quant aux autres, il est im
possible de confirmer ou d’infirmer
que leur origine exacte soit un hamartome. Cependant, il est interessant de
noter que parmi les 102 cas de syn
drome de Peutz-Jeghers qui furent
l’objet de controles ulterieurs, 24 sont
decedes de cancers varies, dont deux
sur le grele (duodenum et jejunum) et
huit sur le colon.
Dans l’observation decrite ici, la
nature neoplasique est bien demontre
par la presence des metastases ovariennes et ganglionnaires. Notons que
la lesion ovarienne n’est pas du type
de celles qu’on a quelquefois rapportees en association avec le syndro
me de Peutz-Jeghers (tumeurs de la
granulosa),27,28 mais bien une metastase d’un epithelioma glandulaire (fig.
5) . Enfin, nous pouvons ici montrer
que l'epithelioma provient bien de l’enorme polype du grele terminal (fig.
6)
.
La nature tres maligne de la lesion
est aussi demontree par le mode de
presentation tout a fait unique de la
maladie. En effet, la malade s’est
presentee ici avec un syndrome paraneoplasique, une thrombophlebite
profonde d’un membre inferieur, et
non, comme d’habitude pour une in
vagination intestinale avec occlusion,
ou pour une rectorragie.
Enfin, la rarete des neoplasies dans
les cas de syndrome de Peutz-Jeghers
(2% a 4%)5,11 n'a pu, a ce jour, permettre une evaluation du traitement
chimiotherapeutique. Or, dans l’observation rapportee, on a pu obtenir une
remission temporaire mais evidente
des metastases cervicales par l’emploi
de 5-FU et de mitomycine C.
Conclusion
Les auteurs decrivent un syndrome
de Peutz-Jeghers assez exceptionnel.
La manifestation premiere fut une
thrombophlebite du membre inferieur.
La patiente presentait une pigmenta
tion pluri-orificielle associee a une po
lypose ileo-colique. La lesion neopla
sique du grele terminal, invaginee
chroniquement, etait due a une degenerescence epitheliomateuse d’un hamartome responsable de metastases
ganglionnaires et ovariennes. Enfin,
les auteurs soulignent l’evidente reponse a un traitement de chimiotherapie des metastases cervicales apparues en cours devolution.
Enfin, quoique la neoplasie maligne
soit plutot exceptionnelle dans les cas
de syndrome de Peutz-Jeghers, elle
demeure toujours possible et envahit
souvent un autre organe. Sans inciter
a un traitement chirurgical radical, on
VOLUME 24, NO. 1, JANUARY 1981
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doit retenir cette possibilite. En con
sequence, les malades souffrant d’un
syndrome de Peutz-Jeghers meritentils une cure chirurgicale des invagina
tions, avec exerese, si possible, des
polypes avoisinant qui sont d’ailleurs
en general peu nombreux. Quant aux
polypes du colon, on doit chercher a
les enlever par coloscopie ou par colotomie, en se souvenant que tres souvent ces polypes sont plutot de type
adenomateux et, consequemment, plus
aptes a degenerer.
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continued from page 52

Symposium on Facial
Plastic Surgery
The department of otolaryngology,
division of facial plastic surgery, and
extended programs in medical educa
tion of the University of California
School of Medicine at San Francisco
will present an interdisciplinary sym
posium in facial plastic surgery from
Apr. 8-11, 1981 at The Stanford
Court, San Francisco.
The course, designed for the sur
geon who currently has an active
reconstructive and facial plastic prac
tice, will focus on current trends and
techniques of facial contouring. En
rolment will be limited to encourage
and promote effective interaction with
the internationally known guest facul
ty: Jack Anderson, M. Eugene Tardy
and Richard C. Webster. Didactic
lectures stressing new advances will
be augmented by in-depth discussion
to ensure adequate evaluation of the
techniques presented. In addition, ca
daver dissections will be offered to a
limited number of course participants.
Preference for inclusion in the labo
ratory session will be given to early
applicants.
Roger L. Crumley and Larry D.
Schoenrock will be the program chair
men.
For further information, please
write Extended Programs in Medical
Education, University of California,
Rm. 569-U, San Francisco, CA 94143
or phone (415) 666-4251.
continued on page 95
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CORRESPONDENCE

Retirement
To the coeditors.-—The editors of the
Journal are to be commended for
printing Dr. Luke’s delightfully candid
letter on the amenities of retirement
(September 1980 issue). It is a human
interest story and quite different from
the recital of dull soporific minutiae
often appearing in medical articles.
Dr. Luke advises doctors to give
up their practices when about to ap
proach the biblical three-score years
and ten, as being better for the doc
tors, their patients, or both. This is
kinder than the fate recommended by
a predecessor, Sir William Osier, in a
famous Baltimore speech. Osier ad
vised chloroforming all men over 60
years of age because they gave noth
ing new to the world. Osier, him
self, repudiated this statement later
and worked on until a ripe old age
affording unusual benefits to man
kind.
It is true, however, that older peo
ple are not respected. Their opinions,
based on years of experience, are
scorned and laughed at by younger
would-be followers of Hippocrates.
Experience to younger people in a
hospital is always considered “the
mistakes of a lifetime”. This appears
to be a rule not only in medicine but
in all fields of human endeavour. Poli
ticians and even statesmen are sup
posed to forego the duties of high
office with advancing age. In our own
time a bankrupt presidency plays its
trump card by attacking a contender’s
age.
It should be remembered that when
Winston Churchill was in his 70s and
had finally succeeded in rallying the
remnants of the free world against
the cowardice and depravity of an
entire continent, he was still being
criticized by some of England’s bright
young men as having outlived his day
and belonging to England’s past.
In conclusion, I wish Dr. Luke all
the happiness possible in his chosen

Serendip 1 have unexpectedly and by
chance learned something along the
way— a good example of serendipity
itself!

P h ilip E ib e l ,

Professor and head of orthopedic surgery,
The Hospital for Sick Children,
Toronto, Ont.

m d, frcs[c ]

Ste. 310,
Ellendale Medical Building,
5845 Cote des Neiges Rd.,
Montreal, PQ

R.B. Salter,

To the coeditors.— I had the pleasure
of reading Dr. Salter’s lucid article on
the philosophy and nature of surgical
research in the July 1980 issue of the
Journal. However, there is one factual
point that I think should be corrected.
On page 353, section 10, Dr. Salter
mentions the phenomenon of serend
ipity and states that this was a word
coined by Hugh Walpole.
Unfortunately Dr. Salter is confus
ing the various Walpoles. Sir Hugh
Walpole was a fairly modern novel
ist, who was born in 1894 and died
in 1941. The Walpole who coined the
word serendipity was Horace Walpole,
who was son of the British prime min
ister Robert Walpole and was also the
fourth earl of Orford; he lived from
1717 to 1797. This may be a minor
point but I feel that a factual error
in an article as important as this
should not go uncorrected.
P. C ashmore,

mb , bs, frcs[c]

The Campbell Clinic,
Lethbridge. Alta.
To the coeditors.—I am delighted that
you have sent me a copy of Dr. Cashmore’s thoughful letter concerning the
article “The philosophy and nature
of surgical research” and I am im
mensely grateful to him for pointing
out my error in having attributed the
coining of the word “serendipity” to
Hugh Walpole rather than to Horace
Walpole.
Dr. Cashmore is absolutely right.
In writing that article, I had a specific
purpose or goal but, thanks to Dr.
Cashmore, like the three princes of
/

md, m s ( to r ), frcs [c ], facs
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The Walpoles

Contributions to the Correspondence sec
tion are welcomed. They should be type
written and double spaced.
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retirement, but for those who do not
wish to, or for various reasons can
not, retire, I think retirement should
be voluntary and not be dictated im
mutably by empyrean authority.

Rocky Mountain Hand
Symposium
The American Association for Hand
Surgery is pleased to announce that
the Rocky Mountain Hand Sympo
sium will be held March 7 to 14,
1981 at The Mark, Vail, Colorado.
The symposium will feature national
ly known faculty who will discuss
various aspects of reconstructive hand
surgery.
For further information please
write to Dr. Ronald E, Tegtmeier,
Local arrangements chairman, Ste.
11, 9950 West 80th Ave., Arvada,
CO 80005 or telephone (303) 4241174.

Renal Biopsy Pathology
in Medical Disease
The Department of pathology of the
University of Texas Health Science
Centre at Dallas will present a 3-day
program, April 30 to May 2, 1981
on renal biopsy pathology in medical
disease.
This program is designed for pa
thologists, nephrologists, internists
and other physicians with a special
interest in recent advances in diagno
sis of medical renal disease and will
emphasize clinicopathologic correla
tions.
Application is being made for 22
hours of Category 1 credit of the
AMMA and LCCME.
For further information please con
tact Dr. Edwin H. Eigenbrodt, De
partment of pathology, University of
Texas Health Science Center at Dal
las, 5323 Harry Hines Blvd., Dallas,
TX 75235 or telephone (214) 6882133.
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BOOK REVIEWS

THE ACUTE ABDOMEN FOR THE
MAN ON THE SPOT. 3rd ed. J.C.
Angell. 116 pp. Pitman Medical Pub
lishing Co. Ltd., Tunbridge Wells,
Kent; University Park Press, Balti
more, 1978. $7.95, paperbound. ISBN
0-272-79519-4.

This most readable little book is directed
at interns and residents in surgery who
must make decisions on surgical man
agement of the acute abdomen.
As the author states, it is not a com
plete treatise on all the details of the
acute abdomen, but rather a selective
account of personal experience presented
in a discursive, anecdotal way that would
be quite inappropriate in a formal text.
The book covers topics such as medi
cal illnesses that mimic an acute abdo
men, free fluid in the peritoneal cavity,
perforated peptic ulcer, appendicitis, addominal injuries, intestinal obstructions
and morbid conditions of the biliary
system. Many technical tips are in
cluded in these discussions.
I found the book most enjoyable to
read because it is packed with com
mon sense and wisdom presented in a
humorous style. It should not be mis
taken for a textbook on the acute abdo
men, but is both beneficial and informa
tive.
A.J. STEDMAN, MD, FRCSfC], FRCS(l)

Ste. 409,
1081 Carling Ave.,
Ottawa, Ont.
ESSENTIALS OF PLASTIC SUR
GERY. William M. Cocke, Jr., Ri
chard H. McShane and John S. Silverton. 211 pp. Illust. Little, Brown
and Company (Inc.), Boston; J.B. Lippincott Company of Canada Ltd., To
ronto, 1979. Price not stated, paperbound. ISBN 0-316-14921-7.

The authors appear to have achieved
the objectives outlined on the back cover
of this text, namely to provide “a gen
eral overview of plastic surgery. . .for
the medical student’s rotation through
the plastic surgery service”.
Beginning with the chapter on basic
techniques, the contents are divided into
surgical skin lesions, psychologic aspects
of plastic surgery, cosmetic surgery,
breast, head and neck, hand, trunk and
lower extremities, burns and microsur
gery.
The authors have done an excellent
job, providing just the right amount of
information on each subject for those to
whom the book is directed. The type
96

face, illustrations and organization of
the index make the book extremely read
able, maintaining a good balance be
tween clinical and basic scientific con
tent.
I recommend this book as an excellent
investment for divisions of plastic sur
gery in teaching hospitals, to provide a
rapid, easily read orientation for clinical
clerks and junior interns, to whom the
rapidly expanding field of plastic sur
gery must be rather bewildering in the
rather brief contact they have with
it. It is unfortunate that the book could
not have been produced in a pocketsized format.
G.A. T aylor, md , frcs [c ]

Chief, Division of plastic surgery,
Ottawa Civic Hospital,
Ottawa, Ont.
GASTROINTESTINAL
SURGERY.
Edited by John S. Najarian and John
P. Delaney. 724 pp. Illust. Symposia
Specialists, Inc., Miami; Year Book
Medical Publishers, Inc., Chicago,
1979. $43.50. ISBN 0-8151-6326-6.

The purpose of this book, which is
an expansion of a continuation course on
gastrointestinal surgery given in 1978 at
the University of Minnesota, is to provide
an up-to-date survey of progress in the
field.
The text is organized into four sec
tions: esophagus, stomach, intestine and
miscellaneous. Each chapter is written by
a well known physician or surgeon. The
text is followed by a self-education quiz.
The format of each chapter is variable.
Many authors give a concise review of
the topic under discussion, including
relevant studies from the literature.
Others discuss only their personal ex
perience or opinions.
Discussion periods that took place
during the course are presented at in
tervals throughout the book. They are
interesting to read and deal with many
of the practical problems encountered by
gastrointestinal surgeons.
The self-evaluation quizzes are sim
plistic and generally are taken directly
from phrases in the text. They were ob
viously prepared in a hurry and do not
add to the educational value of this book.
It is hoped that the final examination of
multiple choice questions, which is
offered for a further $150.00, is more
thoughtfully prepared.
In general, this book does fulfil its
purpose of providing a review of past
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and recent advances in gastrointestinal
surgery. Its advantage over the tradi
tional textbooks is questionable. I believe
that today’s general surgeon would
prefer to follow more detailed and less
opinionated reviews and to keep up with
the current literature when making deci
sions on how to manage his patients with
gastrointestinal problems.
J ohn R. G utelius , md , cm . frcs [c]

Professor and head,
Department of surgery,
Queen’s University,
Kingston, Ont.
GRAFT MATERIALS IN VASCULAR
SURGERY. Edited by Herbert Dardik. 425 pp. Illust. Symposia Special
ists Inc, Miami; Year Book Medical
Publishers, Inc., Chicago, 111., 1978.
Price not stated. ISBN 0-815-2272-1.

This book is the result of a symposium
held by the vascular surgical services of
the Englewood Hospital and the Col
lege of Medicine and Dentistry of New
Jersey in which 29 authorities partici
pated.
The first and second parts of the book
deal with the properties of grafts in an
effort to improve the survival of vas
cular grafts.
It is obvious that apart from the dura
tion of patency, the qualitative aspects
of different prostheses are equally im
portant. Chapters devoted to vascular
healing, hemodynamics and mechanical
properties in graft design highlight the
importance of basic research in the
better understanding and advance of vas
cular graft construction. If an ideal
prosthesis has yet to be fabricated it is
only through extensive basic research
that this will be possible.
The first chapters of this book famili
arize the clinical surgeon with the ex
tensive basic work done in the field of
vascular grafts.
The second part of the book dis
cusses the physical characteristics and
clinical applications of synthetic and
biologic graft materials.
Of particular interest is the data pre
sented by the Montefiore Hospital group
with the use of the polytetrafluoroethylene (PTFE) grafts for limb salvage.
This work includes several new and
extended bypasses for very difficult clini
cal situations. The patency rate is ex
tremely impressive in this group of pa
tients and probably difficult to reproduse. Nevertheless the successful use of
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PTFE in these situations is very encour
aging.
The autologous saphenous vein re
mains the standard against which the
performance of all other graft materials
must be measured and Szilagyi reminds
us in his article of the impressive 10year patency rate with the use of the
saphenous vein in the femoropopliteal
position. He also discusses the clinical
significance of postimplantation changes
as well as the problems of vein harvest
ing and storage.
The pioneering work of Dardik in the
development and clinical application of
the glutaraldehyde stabilized human um
bilical cord vein as a vascular prosthe
sis is well recognized. In his article he
describes the use of this new prosthesis
as an alternative to the autologous sa
phenous vein.
The last part of the book presents
an international experience with the use
of different graft materials. Results with
the use of the umbilical vein and the
PTFE graft are of particular interest
and show the wide use of these promis
ing new vascular substitutes. The results
reported in these series are encouraging
but inconclusive and only time will tell
if these new materials will equal the
autologous saphenous vein for small
vessel bypass.
Surgical skill and patient selection
have been considered the primary
causes for variable results, and valid
comparisons are possible between dif
ferent prostheses and saphenous vein
grafts only if well controlled prospective
studies are conducted at many centres
ensuring random selection of patients.
This summary only presents objective
reference data which give some compara
tive indications of the usefulness of
various prostheses.
Finally, well moderated discussions at
the end of each section provide useful
information about personal preferences
in a multitude of clinical situations.
The book is informative and should
be of great interest to any surgeon inter
ested in new developments in graft
material for vascular surgery.
V in cen t E chave ,

m d , fr c s [c ]

Assistant professor,
Department of surgery,
University of Sherbrooke,
Sherbrooke, PQ

amenorrhea. Endometrial biopsy or
uterine curettage is essential when in
vestigating abnormal uterine bleeding.
Likewise, the increasing use of steroids,
either for contraceptive or for thera
peutic purposes, probably affects the
nature and rate of gynecologic disorders.
To evaluate accurately the frequency of
gynecologic diseases it is essential that
both pathologists and gynecologists be
able to interpret the endometrial find
ings at various phases of reproductive
and perimenopausal life.
The chapter relating to the normal
menstrual cycle would have been better
placed after the introductory chapter
dealing with the processing and de
scription of the endometrium. The author
defines dysfunctional uterine bleeding as
irregular, excessive, scant or prolonged
bleeding of endometrial origin occur
ring in the absence of pregnancy, in
fection, blood dyscrasia, hormone admi
nistration or neoplasia. However, many
consider that the concept of dysfunc
tional uterine bleeding should not be
restricted to cases of anovulation or de
fective function of the corpus luteum.
Many believe it should encompass ab
normal bleeding patterns related to
steroid therapy. Be that as it may, it is
surprising that there is no discussion of
iatrogenic endometrial patterns en
countered after the use of steroidal anti
fertility agents, as it is now well recog
nized that the endometrial changes due
to such agents vary not only with the
duration of exposure, but also with the
type of progestin used in the formula
tion. In the glossary, the author has
failed to differentiate between parity
and gravidity, but this oversight is a
minor detail.
Despite these criticisms, the author is
to be congratulated on this monograph
which is well arranged, indexed and
produced, and has excellent references
at the end of each chapter. The text is
a succinct dissertation of the morphologic
details of the endometrium in health
and disease. It is perfectly matched to
the illustrations which are clear and
well chosen. It provides a perspective
on the pathology of the endometrium
that will be appreciated by the clinician.
Furthermore, it will be of great value
as a compact desk pictorial guide for
residents in both gynecology and pa
thology.
D avid Charles,

INTERPRETATION OF BIOPSY OF
ENDOMETRIUM. Biopsy Interpreta
tion Series. Ance Blaustein. 197 pp.
Iliust. Raven Press, New York, 1980.
$25. ISBN 0-89004-370-1.

Progress in steroid biochemistry and a
better understanding of hypothalamicpituitary—ovarian interrelations have led
to increased knowledge of the endocrine
pathophysiology of the female reproduc
tive system. Since the endometrium
closely reflects the functional activity of
the ovaries, histologic examination of
this tissue is often very important in
cases of uterine hemorrhage, in the study
of infertility and in the investigation of
VOLUME 24, NO. 1, JANU ARY 1981

md

Professor and chairman,
Department of obstetrics and
gynecology,
Marshall University,
Huntington. WVa.
KIDNEY TRANSPLANTATION. Prin
ciples and Practice. Edited by PJ.
Morris. 408 pp. Iliust. Academic Press
Inc. (London) Ltd., London; Academic
Press Canada Limited, Don Mills,
Ont., 1979. $36.25. ISBN 0-12-5074506.

I consider this multiauthored book to
be the best textbook on renal transplan
tation produced to date. The chapters are
/

written by a number of clinical and
research transplantation biologists whose
contributions range from basic trans
plantation biology to transplantation sur
gery to complications of transplantation.
The book is well organized and includes
relevant fundamental material for the
orientation which is clearly clinical. Clas
sification of problems is good and the
illustrations are satisfactory.
While there are clearly some chapters
that are better written than others and
some more germane to the important
issues of clinical transplantation than
others, two chapters deserve special
note. G. Melville-Willams has con
tributed an excellent chapter on the
clinical course of patients following
renal transplantation which should be
extremely useful to the student of clini
cal transplantation. In addition, a schol
arly chapter is presented on transplan
tation and cancer by Professor A.G.R.
Sheil. This chapter documents and clari
fies the issues of this important com
plication often seen after kidney trans
plantation.
Overall, the book is one that should
be useful for clinicians with a strong
interest in clinical transplantation as
well as for trainees and paramedical
personnel. The format is clear and the
quality excellent.
R.D. G uttmann ,

md , frcp [c]

Director, transplantation service,
Royal Victoria Hospital,
Montreal, PQ
OPERATIVE SURGERY. Fundamental
International Techniques. Neurosur
gery. 3rd ed. Edited by Lindsay
Syinon. 506 pp. Iliust. Butterworth &
Co. (Publishers) Ltd., Woburn, Mass.,
1979. Price not stated. ISBN 0-40700625-7.

This is the third edition of a volume on
the technical aspects of neurosurgery,
prepared about 6 years after publication
of the second edition. The contributing
authors are mainly from the United King
dom (25), with 12 more from North
America. 8 from European countries and
1 from lapan. The indicated purpose of
the new edition was to permit the authors
to update their contributions, to in
clude chapters describing recent advances
in the treatment of trigeminal neuralgia
and to add a section on chemotherapy to
surgery and radiotherapy in the at
tempted management of gliomas of the
brain.
Most aspects of neurosurgery are
covered, some in greater detail than
others. The illustrations are almost all
good. Most of the line drawings, by a
variety of medical artists, are clear and
(where necessary) neatly annotated. The
radiologic reproductions are also satis
factory. All the illustrations and the ac
companying text paragraphs are similarly
numbered and on the same page, making
it easy to refer from one to the other.
As is usual in such a wide-ranging
multiauthored pot-pourri, the quality
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varies considerably. “Basic principles”,
in respect of control of intracranial pres
sure, current practice in neurosurgical
radiology, burr-holes, trephination, ven
triculography and craniotomy, are suc
cinctly presented by the editor. The sec
tion on trauma and associated conditions
includes three excellent chapters—cranio
cerebral injury by Bryan Jennett, scalp
flaps for plastic repair of defects by
J.V. Jeffs and cranioplasty by Donald
Simpson. Under surgery of tumours,
Valentine Logue’s exposition on the sur
gery of meningiomas is outstanding, al
though that on transsphenoidal pituitary
surgery by Griffith is outdated in the
present era of the surgical microscope
and peroperative fluoroscopic control.
One may also question the wisdom of
including a chapter, good as it is, on
chemotherapy for brain tumours by
Charles Wilson, since this is such an
uncertain and rapidly changing treat
ment technique.
In the section on intracranial vascular
surgery, the contributions by Yasargil
and Drake on anterior communicating

and posterior circulation aneurysms, re
spectively, demonstrate the usual clarity
of thought and presentation that is the
hallmark of these two outstanding neuro
surgeons. However, the chapter on the
treatment of carotid cavernous fistula
by Arutiunov and Serbinenko suffers
from the untimely death of the senior
author just before its preparation, and is
also at least partly outdated. The articles
by Sweet. Rand and Janetta on the newer
approaches to the management of trige
minal neuralgia and hemifacial spasm
are valuable additions. “Surgery in in
fancy and childhood” is presented simply
and reasonably. Finally, under spinal sur
gery, the chapters on anterior and post
erior approaches to the cervical spine,
by Philip Harris and William Scoville,
respectively, are informative and helpful.
The subject of peripheral nerve surgery
is omitted.
Quite a number of so-called all-in
clusive texts on neurosurgical techniques
have been produced over the years. This
one by Symon stands out amongst these
for its clarity of presentation and because

1981 D A V IS & G EC K S U R G IC A L E S S A Y A W A R D
FO R RESID EN TS
Davis & Geek annually awards $1000.00 to the surgical resident submitting
the best paper on a surgical topic to the Canadian Journal of Surgery. This
award is intended to promote scientific and literary excellence among
Canadian surgeons in training. In the event that there is no paper of
sufficiently high calibre, the award will not be made.
The conditions of entry for the 1981 award are the following:—
1. Candidates shall currently be engaged in a recognized surgical residency
program leading to eligibility for Fellowship of the Royal College
of Physicians and Surgeons of Canada in one of the surgical specialties
(cardiovascular and thoracic surgery, general surgery, neurosurgery,
obstetrics and gynecology, ophthamology, otolaryngology, orthopedic
surgery, plastic surgery and urology).
2. The material to be submitted shall be in the form of a manuscript
relating to work in which a surgical resident is or has been the prime
or major investigator. Prior oral presentation at a Royal College meeting
or a surgical forum meeting will not be a disqualification, but prior
publication as a formal paper in a journal will. The paper should relate
to any field of surgical interest. The manuscript must conform to the
style requirements of the Journal and must not exceed 3000 words of
text and six tables and/or six figures. Coauthors are permitted on the
understanding that the candidate shall be the first author and that only
the first author shall be eligible for the award.
3. Entries must be received in the office of the Journal no later than
June 30, 1981. Each entry must be submitted to the editorial office of
the Canadian Journal of Surgery, PO Box 8650, Ottawa, Ont. K1G 0G8
with a letter stating that the paper is being submitted as an entry for
the Davis & Geek Surgical Essay Award.
4. All papers submitted shall be the property of the Canadian Journal of
Surgery unless returned to the author without publication.
All papers submitted will be judged by an independent committee com
prising at least one member of the editorial advisory board of the Journal,
one fellow of the Royal College of Physicians and Surgeons of Canada and
one representative of the Canadian Medical Association, together with other
fellows invited to serve at the discretion of the three permanent members
of the committee. For the purpose of judging, the candidates will be
anonymous. The judges’ decision shall be final.
The narrie of the successful candidate and the title of the paper will be
announced in the November 1981 issue of the Journal.
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it does not neglect anything truly signif
icant in the field. Hence, it should re
main a useful reference for the neuro
surgical trainee, as well as for the prac
tising general neurosurgeon.
H arold

J. R o s e n ,

m d , f r c s [c ]

Neurosurgeon-in-chief,
Department of neurologic sciences.
The Sir Mortimer B. Davis—Jewish
General Hospital,
Montreal, PQ
REOPERATIVE
GASTROINTESTI
NAL SURGERY. 2nd ed. Thomas
Taylor White and R. Cameron Har
rison. 331 pp. IHust. Little, Brown and
Company (Inc.), Boston, 1979. Price
not stated. ISBN 0-316-93604-9.

The authors of this book, first published
in 1973, are both international leaders
in the field of gastrointestinal surgery.
Most of the text was written by Drs.
White and Harrison but other authors
also contributed. To avoid duplication
and to ensure uniformity of presenta
tion, the authors have wisely and care
fully edited the entire text.
The areas covered are the esophagus,
the gastroduodenum, the biliary tract,
the pancreas and the small and large
bowel.
Tn the various anatomic areas, the
possible early and late complications of
operation are listed. The indications for
reoperation are clearly outlined. The
available operative procedures that
might be used are covered completely.
Specifically, the book reflects the ex
perience of the Vancouver General Hos
pital and the Swedish and University
hospitals in Seattle. However, the authors
have drawn generously on world exper
ience.
The text, although it has considerable
theoretical background information, is
really a precise manual on “how we do
it” or “how it should be done”. The
newer techniques of removing retained
common duct stones using a directable
stone basket and the endoscopic retro
grade cannulation of the biliary and
pancreatic ducts are well covered.
I was impressed with the clarity of
presentation. The illustrations are sim
ple and helpful and an exhaustive biblio
graphy is included at the end of each
chapter. The index is good.
This book should be read by all
active gastrointestinal surgeons. The
medical gastroenterologist will find the
text helpful not only in recognizing the
early and late complications of gastro
intestinal surgery but what can be ac
complished by a well planned reopera
tion.
The surgical resident will find this a
complete reference text.
C .M . COUVES,
FRCS[C]

MD,

FRCS(EDIN),

FACS,

Department of surgery,
Memorial University of Newfoundland,
St. John’s, Nfld.
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the treatment of fractures in children
are very restricted and well defined,
and in accordance with standard current
management. At times there is some
redundancy in the description of each
injury, the details of the treatment, the
follow-up with respect to time and type
of immobilization. At the end of each
chapter or section the authors present
their personal experience with the parti
cular injury and this gives some idea of
the frequency with which these injuries
are seen in a large pediatric unit. The
authors summarize what they have done
and present their results without in any
way imposing upon the reader their per
sonal preferences for management or
the significance of their statistics.
1 could find no major faults with
this important new textbook. It certain
ly represents a major contribution to the
subspeciality of pediatric trauma in or
thopedics and will be useful not only to
residents in training but also to practis
ing orthopedic surgeons dealing with
children. The book is expensive, but
it is nevertheless highly recommended.

TREATMENT OF FRACTURES IN
CHILDREN AND ADOLESCENTS.
Edited by B.G. Weber, Ch. Brunner
and F. Freuler. 408 pp. Iliust. Springer-Verlag New York Inc., New York,
1980. $118. ISBN 0-387-09313-3.

This new text from Europe adds much
needed and most comprehensive cover
age of the management of fractures in
the pediatric age group. Management of
injury to the growing bone differs from
that of adult fractures and the authors
deal with this basic difference well.
The translation of the book from
German is well done. Some adjustment
is necessary in the initial reading of the
text because the authors refer to the
Aitken classification of epiphyseal frac
tures which is not commonly used in
North America. Also, the use of
dislocation instead of displacement
may, at times, be confusing. Illustrations
in the book are plentiful and of high
quality. Every injury is illustrated with
well reproduced roentgenograms and the
excellent schematic diagrams are well
thought out. My only criticism of the
illustrations is that the roentgenograms
sometimes appear one or two pages away
from the corresponding section of text.
The initial portion of the book parti
cularly is superb, giving a review and
update of the physiology of skeletal
growth and the characteristics of frac
ture healing in children. The book is
then further subdivided into three sec
tions dealing with fractures and disloca
tions of the upper and lower extremi
ties and the spine. There is another short
chapter at the end dealing with ampu
tations in children. In general the de
scriptions of the fractures are accom
panied by excellent classifications.
Detailed descriptions of the pathologic
anatomy of each injury make compre
hension easy. There is no area in this
text with which I would take great issue
in management. The authors’ indications
for conservative surgical approaches to

M ichael A. R osman,

md , frcs[c]

Division of orthopedic surgery,
Montreal Children’s Hospital.
Montreal, PQ
TRAUMA TO THE HEART AND
GREAT VESSELS. Panagiotis N.
Symbas. 200 pp. Iliust. Grune &
Stratton, Inc., New York; Longman
Canada Limited, Don Mills, Ont.,
1978. $28.15. ISBN 0-8089-1099-X.

This monograph is an expansion of
“Traumatic Injuries of the Heart and
Great Vessels” previously published by
the same author. It consists of 14 concise
chapters dealing with specific injuries.
Each chapter is well illustrated with pho
tographs, radiographs and line drawings
thus constituting a valuable reference

source. In addition, each chapter con
tains a decision-making flow sheet or
algorithm as a guide to management.
For each clinical entity described the
author and his colleagues at Grady Mem
orial Hospital in Atlanta review the
literature concisely and present their own
experience. For example, of 98 patients
with penetrating cardiac wounds who
were alive on admission, 80 survived. The
mortality for stab wounds was 11.1%
and for bullet wounds, 27.3%. The
wounds are subclassified and the clinical
decisions necessary for appropriate treat
ment are emphasized.
The choice of incision for exploring
penetrating thoracic injuries is well
covered and the importance of defining
great vessel injury by aortography is
stressed. The indication for immediate
operation is massive or continuous bleed
ing, but for self-limited bleeding or me
diastinal widening, aortography should
be carried out so that the operation can
be intelligently planned.
The final chapter deals with traumatic
rupture of the aorta. The forces causing
this injury, usually after rapid decelera
tion in an automobile accident, are re
viewed. The key to diagnosis, of course,
is awareness of such an injury. Aorto
graphy is recommended not only when
the mediastinum is widened but also
when the blood pressure or pulse ampli
tude are increased in the upper extrem
ities. The surgical options in treating
traumatic rupture are well outlined.
This valuable and concise reference
book has a place in all busy emergency
departments as well as on the book
shelves of thoracic surgeons.
A nthony R.C. D obell,

md, frcs [c]

Director,
Division of cardiovascular and
thoracic surgery
McGill University,
Montreal, PQ

SESAP III Critique
ITEMS 474-478
Peutz-Jeghers syndrome and G ardner’s syndrome are inherited diseases associated
with intestinal polyposis. In Peutz-Jeghers syndrome the small intestine contains
multiple polyps, while the colon is infrequently involved. G ardner’s syndrome polyposis,
too, may involve both the large and small bowel, but involvement of the small
intestine is not as prevalent as in Peutz-Jeghers syndrome. Subcutaneous fibromas
and bone tumors are typical of G ardner’s syndrome. Peutz-Jeghers syndrome is clas
sically characterized by circumoral and buccal melanotic maccules of pigmentation.
For patients with G ardner’s syndrome the risk of colonic malignancy is similar to
that for patients with familial polyposis. The risk of cancer is not a common feature
of Peutz-Jeghers syndrome.
474 [b ] 475 [A] 476 Jjc] 477 [ a ] 478 [¥]
Reference
474-478/1. Erbe RW: Inherited gastrointestinal-polyposis syndromes. N Engl J Med
294: 1101-1104, 1976
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VOIES D’ABORD EN CHIRURGIE
ORTHOPEDIQUE ET TRAUMATOLOGIE. F. Honnart. 167 pp. lllust.
Masson, Paris. 1978. Prix non mentionne. ISBN 2-225-71214-X.

1 recommend this book because of the
quality of its illustrations, its brevity, its
lucid style and the inclusion of certain
incisions which are not currently in use
in North America.

94

It is strange that the author should de
scribe incisions which he, very correctly,
does not recommend (e,g., page 136).
One criticism that applies to all such
books is that the precise anatomical
drawings refer to the normal anatomy
and not the findings noted at operation.
For example, on page 166, the re
section of metatarsal heads is performed
when the anatomy is grossly displaced

Calmic Inc.
N e o s p o rin

78,
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Davis & Geek
D e x o n -S

2

T i-C ro n

O u tsid e

B a ck

and the tendons are not overlying the
metatarsal heads.
Also the omission of a few popular
and useful incisions is regrettable al
though the author acknowledges that he
had to make a choice and that this
book does not pretend to describe all
operative exposures; the triceps splitting
incision to expose the posterior aspect of
the distal humerus and the anteromedial
exposure of the distal femur (page 126)
are two such examples.
These are minor objections to an
otherwise compact, useful and highly
recommended textbook.
C arro ll
f r c s [c J

A.

L a u r in , m d , c s p q , f a c s ,

Assistant professor,
Department of surgery,
Universite de Montreal,
Montreal, PQ
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A 450-bed
general hospital is
accepting applications
for a neurosurgeon.
We will also welcome
applications for a
neurosurgical team.
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Please send curriculum vitae to:
Chief of Surgery
PEEL MEMORIAL HOSPITAL
20 Lynch Street
Brampton, Ontario
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Applications are invited for a general
surgeon, (preferably with experience), at
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to submit their curriculum vitae to:
Dr. L. Antonik,
Medical Director,
ROYAL COLUMBIAN HOSPITAL,
330 East Columbia Street,
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Required for 450-bed active treat
ment hospital. Applicant must have
Canadian Fellowship in plastic
surgery.
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suture

SNUGS DOW N
AND HOLDS
First coated synthetic absorbable
Coated for smoothness
Allows adjustable knot
tension for precise knot
placement
Produces less suture drag
than uncoated synthetic
absorbables

• Low tissue reaction
• Soft—on the surgeon's
hands
• Complete absorption
before 90 days
• High in vivo tensile
strength

Innovators in wound closure

Ethicon Sutures Ltd , Peterborough, Ontario
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the heart of the matter.
Ti-cron, a braided polyester suture
w ith a unique silicone treatment.
The silicone coating is exclusive to
Davis & Geek and results in a smooth
ness and suppleness unexcelled by
other polyester sutures.
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